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What  in  the  World! 
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Facts,  pleasant  and  unpleasant,  may  be  gath¬ 
ered  from  the  engineering  trends  of  the  day. 
Old  Man  Diesel  Competition  is  an  example. 
An  ingratiating  fellow,  he  has  elbowed  his 
way  in  where  smiling  insistencies  were  of  no 
avail.  And  now  it  seems  that  there  may  be 
much  to  be  learned  or  gained  from  him.  Some 
utility  men  are  even  considering  adopting  him 
as  a  regular  member  of  the  family.  In  other 
words,  assuming  a  successful  35,000-l<w. 
plant  at  Vernon,  Calif.,  who  knows  who  would 
build  the  next  one? 
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Machine  tool  builders  have  had  some  rude 
awakenings  lately.  The  whole  concept  of 
power  and  control  in  relation  to  the  produc¬ 
tion  machine  has  been  re-formed  before  their 
wondering  eyes.  Progressive  manufacturers 
have  more  than  gained  the  lesson.  They  are 
making  a  virtue  of  necessity  and  will  soon  offer 
perfected,  unified,  motorized,  electrically 
controlled  machines.  All  of  which  means  an 
intelligent  approach  to  the  rehabilitation 
market,  virtually  the  only  sound  thing  that 
capital  goods  manufacturers  may  do. 

Detroit  Edison,  sound  and  conservative  but 
open-minded  and  progressive  as  its  highly 
esteemed  guiding  spirit,  Alex  Dow,  offers 
a  typical  study  of  the  well-managed,  intelli¬ 
gently  guided  and  not  wholly  depression- 
proof  utility  over  a  long  period  of  years. 

• 

Things  must  be  getting  vastly  better.  We  saw 
a  utility  company  forecast  study  of  notable 
merit  the  other  day  and  1942  is  to  be  the 
beginning  of  the  next  depression,  according 
to  its  statistical  sponsors.  There  is  nothing 
Quite  like  perspective,  one  recalls. 
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AmerTran 
Type  RS 
Distribution 
Transformers 


IVew  Developments 
in  Design 


Type  RS  represents  an  entirely 
new  line  of  Distribution  Trans* 
formers  incorporating  all  latest  re¬ 
finements  and  built  to  meet  the 
most  exacting  requirements. 


9  Coils  are  vuruuni  impregnated  in  varnish  having  7U%  solids 
— an  insulation  superior  to  other  usual  compounds. 


#  Bushings  are  the  coordinated  llashover  type  and  may  be  re¬ 
placed  easily  and  quickly  (no  soldering),  yet  they  are 
incapable  of  syphoning  oil,  splash-proof,  and  weather  proof. 


•  Transformers  are  shipped  filled  with  oil — proper  cover  and 
pocket  gaskets  make  this  possible  by  preventing  leakage. 


AMERICAN  TRANSFORMER  COMPANY 


Transformer  Builders  for  Over  31  Years 


#  Tanks  fabricated  from  copper-bearing  steel  and  covers  cast 
from  nickel-iron  alloy,  thus  insuring  against  rust. 


170  EMMET  ST. 


NEWARK,  N.  J 


Sales  Representatives 


Boston,  Mass. — Eleotrioal  Apparatus  Minneapolis.  Minn. — F.  E.  Edey, 
Sales  Co..  10  Higrh  St.  1007  Hennepin  Ave. 

Cleveland.  Ohio — A.  D.  Fishel  &  Co.,  New  York,  N.  Y. — M.  B.  Cuttinp, 
042  Enfrineers  Bldu.  12  East  41st  St. 

Chicagro.  Ill. — Kelburn  Engineering  Philadelphia.  Pa. — L.  D.  Joralenion, 
Co..  600  W.  Jackson  Blvd.  112  So.  16th  Street. 

Denver,  Col. — J.  Ludvig  Hansen,  Pittsburgh,  Pa. — Edgar  M.  Moore  & 

164.5  Wazee  St.  Co.,  Farmers  Bank  Bldg. 

Knoxville.  Tenn. — Arthur  L.  Pollard.  Seattle.  Wash. — Three  Engineers  Co.. 

.307  New  Sprankle  Bldg.  502  White  Bldg. 

Los  Angeles.  Cal. — C.  R.  Lynch,  620  St.  Louis.  Mo. — J.  W.  Jones,  660  So. 
Chester  Williams  Bldg.  18th  Street. 

CANADA,  Montreal.  Que. — W.  O.  Taylor  &  Co..  416  Canada  Cement  Bldg. 


#  Coils  of  unusual  design  with  ample  ventilating  ducts  to 
provide  proper  cooling  and  high  overload  capacity. 


#  Standard  sizes  from  to  100  kva.  and  for  voltages  up  to 
8650Y  are  of  similar  electrical  and  mechanical  design. 


9  New  20-page  illustrated  catalog  giving  complete  information 
and  prices  available  on  request. 


AMERTRAN 

TRANSFORMERS 
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Asleep  at  the  Switch 

SCIENTIFIC  research,  the  development  Or  tell  utility  executives  the  story  and 

and  use  of  new  technical  products  and  the  learn  that:  “We  must  save  money;  the  engineer- 
dissemination  of  technical  information  ing  committee  work  was  overdone  and  was  too 

should  be  at  a  peak  in  this  period.  For  it  is  expensive;  our  equipment  is  all  right  and  we  have 

through  these  channels  that  basic  readjustments  no  engineering  problems.  We  confront  a  hostile 

will  be  made  in  industry  to  meet  the  social  and  public,  increased  expenses,  no  possibility  of  get- 

economic  necessities  of  the  times.  But  the  facts  ting  any  money  to  spend  for  new  equipment,  and 

Indicate  a  low  ebb  tide  in  technical  and  scientific  the  necessity  to  sell  more  business.  Engineering 

activities  and  information.  As  frequently  stated  is  perfected  and  we  will  do  well  to  earn  a  return 

to  the  editors  by  engineers  encountered  in  their  upon  what  our  engineers  have  already  spent.” 

travels,  “Between  the  cessation  of  engineering  And  the  industrial  plant  executive  makes  a  similar 
committee  activities,  the  limitation  placed  upon  reply:  “We  have  plenty  of  production  facilities; 

my  travel  and  that  of  manufacturers’  engineers,  our  problem  is  sales,  not  engineering.  We  would 

the  decrease  in  technical  advertising,  orders  to  not  spend  any  money  on  the  plant  if  we  had  it.” 

save  instead  of  to  buy  and  the  space-filling  dis¬ 
cussions  of  NRA  in  editorial  columns  I  feel  as  Of  course  they  are  all  wrong.  The 

though  I  were  on  a  technical  desert  island.  I  reasoning  is  fallacious,  the  deductions  illogical 

formerly  was  able  to  keep  Informed  on  tech-  and  the  policies  shortsighted.  But  these  opinions 

nology,  now  I  am  unaware  of  what  is  going  on  in  now  prevail.  Business  executives  still  wait  for  a 

research,  what  new  products  are  available  and  return  of  the  former  expansion  market;  they  try 

what  new  ideas  and  trends  exist  that  affect  my  to  protect  the  status  quo  and  try  to  recover  pros- 

work.”  perlty  by  use  of  inertia  only;  they  fail  to  think  and 

act  upon  the  facts  they  confront  in  a  changed 
Place  this  report  before  manufacturers  business  environment.  The  engineers  and  their 

and  they  reply :  “We  are  in  the  red;  we  can’t  afford  works  are  not  encouraged  or  called  upon;  they 

to  let  our  engineers  travel;  we  can’t  afford  to  are  not  even  considered  as  infiuential  aids, 

advertise;  also,  there  is  no  buying  going  on  and 

there  is  no  committee  work  to  make  It  easy  for  us  Why  not  face  the  fact  that  the  former 

to  reach  a  group  of  engineers  at  little  expense.  expansion  market  has  gone  and  w^ill  not  return  in 

e  have  new  products,  but  the  market  is  thin  the  next  two  or  three  years?  Why  not  grant  that 

and  we  don’t  want  to  bring  them  out  now  because  the  only  way  to  get  business  in  the  rehabilitation 

competitors  will  copy  them.  We  can’t  afford  to  market  is  to  use  new  engineering  products  and 

spend  our  usual  amount  on  research  and  develop-  ideas  to  replace  the  old?  Why  not  encourage  the 

naent  when  there  Is  no  business.”  widest  possible  dissemination  of  technical  infor- 


mation,  the  maximum  amount  of  engineering  dis¬ 
cussion  and  the  commercial  development  of  new 
technical  equipment?  Industry  must  be  rebuilt 
and  remodeled,  and  this  must  be  done  by  informed 
technical  men  and  their  use  of  new  engineering 
products.  The  engineers  and  the  manufacturers 
of  engineering  products  must  sell  their  services 
and  products  and  overcome  the  present  opinions 
that  are  creating  only  a  deeper  valley  of 
depression. 

Electrification  of  machine 
tools  takes  a  spurt 

•  Progress  in  electrification  of  machine 
tools  has  been  great  so  far  as  volume  is  con¬ 
cerned  but  relatively  slow  until  recently  on  the 
technique  side.  Now,  due  largely  to  the  com¬ 
petitive  situation  created  by  business  revival,  or 
the  wish  for  it,  there  is  discernible  a  definite 
spurt  that  means  much  to  the  electrical  engineer 
in  the  industrial  plant. 

Multi-speed  motors  are  supplanting 
gear  shifts,  grinding  is  taking  the  place  of  some 
cutting  tool  operations,  milling  machines  are  steal¬ 
ing  operations  from  planers,  and  carbide  cutting 
tools  are  steadily  finding  their  appropriate  tasks. 
Along  with  all  these  and  similar  transitions  go 
advances  in  speeds,  torques,  horse-powering,  fus¬ 
ing,  wiring  and  control.  Among  machine  tool 
builders  has  come  a  sudden  recognition  of  the 
benefits  of  the  electrical  way,  just  so  they  do  not 
go  “gadget-crazy”  and  thus  alienate  the  still 
largely  mechanically-minded  customer. 

Several  tool  builders  have  recently 
added  electrical  talent  to  their  design  staffs,  a 
frank  indication  of  the  closer  union  of  electricity 
and  mechanism  and  a  portent  of  rising  importance 
on  the  part  of  the  industrial  electrical  engineer. 
In  the  future  he  and  the  designer  of  machine 
tools  will  work  hand  in  hand  to  make  tooling 
functions  more  automatic  than  ever,  enhance  the 
mental  and  physical  safety  of  the  operator,  pro¬ 
tect  the  machine  against  false  moves  by  Inter¬ 
locking  and  insure  an  improved  product  at  less 
cost.  It  may  be  some  time  before  vacuum  tube 
controls  become  as  positive  a  feature  of  machine 
tools  as  they  are  of  railroad  locomotives,  but  it 
may  not  be  long  before  automotive  electric 
calipering  will  govern  tool  cuts  and  make  the 
pocket  “mike”  a  candidate  for  museum  mounting. 


A  challenge  to  all 
power  companies 

Last  week  the  head  of  power  sales  for 
a  utility  company  in  a  certain  large  industrial  city 
was  asked  what  plans  he  had  made  for  assisting 
In  the  modernizing  of  equipment  for  local  indus¬ 
tries.  It  was  pointed  out  that  to  meet  the  higher 
costs  imposed  by  industry  codes  there  is  a  problem 
in  every  factory  today,  which  may  be  solved  in 
many  cases  by  more  efficient  applications  of  elec¬ 
tric  power  and  heat.  The  answer  was  that,  of 
course,  the  power  sales  department  is  doing  this 
right  along.  That  is  its  regular  job.  Also,  he 
said,  the  two  dominant  industries  of  that  city  are 
highly  efficient. 

This  is  the  normal  attitude  of  manage¬ 
ment  in  industry  today.  But  it  is  amazing  that  so 
many  power  company  men  should  share  the  com¬ 
placent  illusion.  They  forget  that  few  factories 
were  really  efficient  or  utilizing  electric  power, 
light  and  heat  to  the  best  possible  advantage  in 
1929.  For  even  at  that  time  it  was  estimated  that 
somewhere  around  40  per  cent  of  the  equipment 
of  American  industry  was  obsolete.  They  over¬ 
look  entirely  that  during  the  past  four  years  great 
progress  has  been  made  in  the  design  and  develop¬ 
ment  of  machine  tools  and  production  machinery. 
Much  of  this  progress  involves  control  and  calls 
for  additional  motors  mounted  on  the  machine. 
In  fact,  the  whole  spirit  of  present  progress  re¬ 
volves  around  precision  and  control,  in  which 
electric  heat  processes  and  power  applications 
offer  vital  opportunities  for  cost  cutting. 

This  particular  power  man  has  great 
ability  and  wide  experience.  He  stands  high  In  his 
profession.  But  he  is  typical  of  hundreds  of  re¬ 
sponsible  power  executives  who  have  not  yet 
awakened  to  what  the  “New  Deal”  means  to  the 
power  companies.  There  is  nothing  theoretical 
about  the  increased  costs  of  labor  and  material 
that  are  coming  out  of  the  NRA  program.  There 
is  a  growing  stress  in  every  factory  to  meet  these 
new  conditions,  and  the  only  answer  is  the  modern¬ 
ization  of  machinery  and  methods. 

All  this  Is  more  than  just  an  opportunity 
to  increase  industrial  load.  It  is  a  challenge  to  the 
power  sales  department  of  every  power  company. 
For  no  power  man  can  honestly  say  “We  Do  Our 
Part”  unless  he  faces  his  responsibility  to  help 
industry  with  this  readjustment. 
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U.  S.  Loses  Insull  Extradition  Plea 


For  the  second  time  the  U.  S. 

Government  has  failed  in  its  en¬ 
deavor  to  extradite  Samuel  Insull  from 
his  Greek  refuge.  The  Appeals  Court 
in  Athens  this  week  refused  to  force 
the  return  of  Mr.  Insull.  indicted  by  a 
Cook  County,  Illinois,  grand  jury 
September  4,  1932,  on  charges  of 

larceny,  embezzlement  and  larceny  by 
bailee. 

Carefully  prepared  dossiers,  presence 
of  federal  authorities  in  Greece  and 
supposedly  flaw-proof  prosecutive  action 
by  the  United  States  Government  failed 
to  impress  Greek  justice.  There  is  said 
to  be  no  appeal  in  Greek  jurisprudence 
from  decisions  of  the  Appeals  Court. 

Defense  attorneys  introduced  new 
evidence  shortly  before  the  hearings 
were  closed  upon  rebuttal  arguments 
the  nature  of  which  was  not  made 
public.  Lawyers  for  the  defense  offered 
such  strange  remarks  as  “the  United 
States  Government  wants  to  snare 
Insull  back  to  the  United  States  in  order 
to  lynch  him  and  get  the  administration 
of  his  power  companies  out  of  his 
hands”  and  “the  United  States  spent  a 
whole  year  trying  to  find  something  to 
accuse  Insull  with  and  found  only 
petty  charges.” 

The  court  rejected  all  affidavits  of 
the  American  authorities  and  quoted 
Mr.  Insull  as  declaring  the  American 
bankruptcy  laws  w'ere  unconstitutional, 
but  found  that  the  requirements  of 
American  laws  had  not  been  fulfilled 
since  Mr.  Insull’s  deliberate  intention  to 
evade  the  bankruptcy  had  not  been 
proved. 

Martin  Insull  safe  too 

In  Canada,  where  Martin  J.  Insull 
is  likewise  resisting  extradition  proceed¬ 
ings  upon  similar  charges,  Justice  A.  C. 
Kingstone  of  Toronto  has  offered  the 
terse  comment  that  there  was  doubt  in 
his  mind  that  Martin  Insull’s  securities 
transactions,  connected  with  the  collapse 
of  the  huge  Insull  interests,  could  be 
termed  theft,  and  reserved  judgment 
after  arguments  of  rival  counsel. 

The  judge  has  given  no  indication  as 
to  when  he  will  pronounce  judgment. 


Unauthorized  loans  of  more  than  $30,- 
000,000  were  revealed  in  a  final  chapter 
in  the  financial  collapse  of  the  Insull 
utility  organization,  a  report  filed  with 
the  Federal  Trade  Commission  supple¬ 
mentary  to  the  testimony  recently  taken 
(Electrical  World,  October  21,  page 
520)  revealed.  The  report  covers  the 
Middle  West  Utilities  Company  opera¬ 
tions  from  September  30,  1930,  until 
it  went  into  receivership  April  14,  1932. 
Investment  securities  with  a  book  value 
of  $130,975,000  had  been  pledged  and 
loaned  to  other  companies  and  in¬ 
dividuals,  including  company  employees, 
the  report  showed.  Of  these,  approxi¬ 
mately  $100,000,000  was  pledged  to 
secure  bank  loans  and  represent  partial 
if  not  complete  loss  to  stockholders. 
The  securities  amounting  to  more  than 
$30,000,000  are  reported  as  loans  to 
other  companies  and  to  individuals  by 
company  officers  without  proper  au¬ 
thorization  by  the  board  of  directors. 
“In  a  few  instances  other  securities 
were  deposited  as  collateral,”  the  re¬ 
port  stated,  “but  they  were  of  little  or 
no  market  value.” 

Northern  Indiana  Public  Service 
Company  has  recovered  from  the  bond¬ 
ing  company  $96,000  of  the  $132,000 
allegedly  embezzled  by  Howard  Duncan, 
assistant  treasurer,  between  June  1, 


With  adversity;  with  sovernment 
competition;  with  anti-merchandisins 
asitations  and  lesislation;  with  rate 
asitations;  with  threats  of  public  owner¬ 
ship;  with  mountins  tax  burdens;  with 
drastic  resulatory  innovations.-  with  loss 
of  customers  and  output;  with  reduced 
public  purchasing  power  and  increased 
uncollectible  bills — has  come  a  change. 

.  .  .  The  utilities  are  sadder,  poorer, 
wiser  and  more  considerate.  Tney  have 
been  stood  in  the  corner  and  made  to 
learn  some  hard  lessons.  Their  educa¬ 
tion  is  still  going  on. 

W.  H.  HODGE, 

Vice-President  Byllesby  Engineering 
&  Management  Corporation. 

Mr.  Hodge,  addressing  tfae  Elearical  League 
of  Milwaukee  recently,  pointed  to  some  of  the 
lessons  to  be  derived  from  past  experiences  to 
constructively  meet  the  future. 


1928,  and  December  31,  1932,  Morse 
Dell  Plain,  president,  states.  According 
to  Mr.  DellPlain  the  loans  of  the  com¬ 
pany  to  its  holding  company.  Midland 
Utilities  Company,  referred  to  by  Mr. 
Duncan  when  he  pleaded  guilty  at  the 
recent  trial,  have  been  reduced  to  $668,- 
901  as  of  September  30  from  a  high  of 
$6,700,000  on  December  31,  1930. 

▼ 

New  York  Edison  Union 
Meets  Bargaining  Writ 

An  injunction,  said  to  be  the  first 
instance  where  court  action  has  inter¬ 
vened  against  a  company  union  and  in 
support  of  an  independent  labor  organi¬ 
zation  seeking  to  avail  itself  of  the  right 
of  collective  bargaining  under  the  na¬ 
tional  industrial  recovery  act,  was 
issued  in  the  United  States  District 
Court  in  New  York  this  week  but  sub¬ 
sequently  voided.  At  the  request  of 
the  Brotherhood  of  Edison  Employees 
Judge  Robert  P.  Patterson  issued  the 
temporary  restraining  order  against  the 
Association  of  Employees  of  the  New 
York  Edison  Company.  Federal  Judge 
H.  W.  Goddard  under  a  con.sent  move 
by  both  parties  vacated  the  order.  Hear¬ 
ings  will  be  held  next  week. 

In  granting  the  injunction  the  court 
acted  upon  the  charge  by  the  brother¬ 
hood  that  the  company  was  violating  the 
collective  bargaining  provision  of  the 
NRA,  of  which  the  company  is  a  mem¬ 
ber,  in  denying  the  right  of  its  em¬ 
ployees  to  organize  through  representa¬ 
tives  of  their  own  choosing. 

The  so-called  company  union,  of 
which  John  H.  McNulty  is  president, 
was  forbidden  to  take  any  action  bear¬ 
ing  on  wages,  conditions  of  employment 
or  collective  bargaining  pending  final 
hearing  on  the  injunction. 

Frank  W.  Smith,  president  of  the 
New  York  Edison  Company,  has  stated: 
“The  question  of  what  form  or  method 
of  collective  bargaining,  if  any,  will  be 
deemed  desirable  and  adopted  by  any  of 
the  employees  of  the  New  York  Edison 
Company  is  a  matter  for  the  employees 
themselves  to  determine  freely.  The 
company  has  not  attempted  and  will  not 
attempt  to  influence  any  such  action. 
During  the  operation  of  the  NRA  no 
employee  will  be  coerced  or  influenced 
to  go  into  collective  bargaining  or  stay 
out  of  it.  Any  suggestion  of  conspiracy 
on  the  part  of  the  company  or  its  officers 
is  sheer  nonsense.” 


V 

John  Fritz  Medal  to  J.  R.  Freeman 

Posthumous  award  of  the  John  Fritz 
gold  medal,  one  of  the  highest  of  Ameri¬ 
can  engineering  honors,  has  been  made 
to  the  late  John  Ripley  Freeman  of 
Providence,  R.  T,  as  an  “engineer  pre- 
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eminent  in  the  fields  of  hydraulics  and 
water  supply,  fire  insurance  economics 
and  analysis  of  earthquake  effects.” 

T 

First  T.V.A.  Contract 
Signed/  Nine  Cities  Vote 

Though  nine  cities  and  towns  in 
Alabama,  with  a  total  population  of 
62,(XX),  are  reported  to  have  voted  for 
niunicij)ally  owned  electric  systems, 
Tupelo,  Miss.,  is  the  first  municipality 
to  sign  with  the  Tennessee  Valley 
.\tithority  for  Muscle  Shoals  energy. 

'I'owns  which  have  gone  municipal 
are  Sheffield.  Florence,  Tuscambia, 
Muscle  Shoals,  (iuntersville,  Hartsellc, 
'I'arrant  City,  Bessemer  and  Andalusia. 
Binninghain  turned  down  the  municipal 
idea  several  weeks  ago  (  Electrical 
W’okLi).  October  14,  page  48.0. 

Tui)elo’s  contract  with  T.V  A., 
signed  last  week,  runs  for  twenty  years, 
dhis  provided  that  T.V.A.  shall  con¬ 
struct  the  transmission  line  to  the  city. 
Service  is  to  begin  February  7.  Id34. 
when  the  city’s  franchise  with  the  Mis¬ 
sissippi  Power  Company  expires. 

Ill  discussing  the  new  contract  Mayor 
J.  I’.  Manney  has  stated:  ‘‘Tupelo  owns 
its  own  distributing  system  and  has 
been  purchasing  power  from  the  Missis- 
sipjii  Power  Company  at  1.7  cents 
per  kilowatt-hour.  Ihe  T.V.A.  con¬ 
tract  calls  for  purchase  at  7  mills  or  less 
jier  kilowatt-hour.  Tujielo  will  charge 
domestic  consumers  the  suggested  re¬ 
tail  rates  as  announced  by  T.V.A.  The 
present  retail  rates  begin  at  10  cents  per 
kilowatt-hour  for  the  first  .SO  kw.-hr. 
and  step  down  to  7.5  cents  jier  kilowatt- 
hour  for  consumption  of  .300  to  .SOO 
kw.-hr.” 

I’nder  the  new  arrangement  reduc¬ 
tions  in  domestic  rates  are  estimated  at 
a  minimum  of  67.7  per  cent,  commercial 
rates  will  be  .SO  per  cent  lower  and  the 
industrial  energy  charge  will  be  close 
7  mills  i)er  kilowatt-hour. 

T 

220-Kv.  Air-Blast  Breaker 
Rated  1 ,500,000  Kva. 

Orders  for  what  is  said  to  be  the  largest 
air-blast  type  circuit  breaker  to  have 
been  built  have  been  accepted  by  the 
Allgemeine  Elektricitats-Gesellschaft 
from  a  h'reiich  customer.  This  220-kv. 
operating  voltage.  l..SOO.OOO-kva.  ruptur¬ 
ing  capacity  unit  will  consist  of  three 
>ingle-])ole  elements.  Each  element  com- 
jdises  a  switching  column  about  23  ft. 
liigh  which  rests  upon  a  base  forming  a 
com|)ressed-air  receiver,  from  which 
they  can  all  be  conveniently  withdrawn 
by  means  of  a  truck.  Main  contacts  are 
arranged  at  the  top  of  each  switching 
column.  Inside  each  column  a  plunger 
type  contact  is  moved  upward  when 
closing  and  downward  when  opening 


the  circuit  by  a  crankshaft  in  the  base, 
i'he  crankshaft  is  driven  by  a  com¬ 
pressed-air  cylinder.  The  crankshafts  of 
the  three  switching  columns  are  rigidly 
coupled  together  by  rod  gear  so  that  the 
three  poles  are  closed  and  opened  in 
synchronism. 

The  columns  proper  each  comprise 
two  hollow-grooved  insulators  which  are 
connected  together  by  a  metallic  inter¬ 
mediate  piece  and  insulate  the  contact 
parts  of  the  breaker  from  earth  as  well 
as  mutually  when  the  breaker  is  open. 
Inlet  pipes  are  fitted  inside  the  columns 
for  conveying  the  compressed  air  used 
for  quenching  the  arc.  hence  the  insula¬ 
tors  are  not  subjected  to  pressure.  A 
compressor  is  mounted  immediately  be¬ 
side  the  breaker  and  is  fitted  with  all 
neces.sary  accessories  in  a  weatherproof 
housing.  This  compressor  supplies  the 
requisite  compressed  air  which  is  stored 
in  the  receivers  of  the  individual  poles 
at  a  pressure  of  285  lb.  per  sij.in. 

The  breaker  is  closed  and  opened  by 
valves,  which  can  be  remotely  controlled, 
or  by  hand  direct  at  the  breaker.  Only 
a  small  amount  of  energy  is  necessary 
to  actuate  the  vah’es,  notwithstanding 
their  unusual  size.  The  opening  valves 
pass  about  21  cu.ft.  of  air  to  the  ruptur¬ 
ing  points  of  the  breaker  within  a  few 
hundredths  of  a  second. 


Within  two  or  three  weeks  the  new 
Buzzards  Point  steam  plant  of  the 
Potomac  Electric  Power  Company,  one 
of  the  few  utility  plants  now  under  con¬ 
struction,  will  be  on  the  line,  adding 
35.000  kw.  in  initial  generating  capacity 
to  the  svstem  serving  the  nation’s 
capital.  Designed  and  constructed  by 
the  .'^tone  &  Webster  Engineering  Cor¬ 
poration  for  an  ultimate  capacity  of 
2.30.(M)0  kw.,  this  station  conforms  in 
architectural  treatment  to  the  basic  plan 


All  is-Chalmers  Reports 
Reduced  Quarterly  Losses 

For  the  first  nine  months  of  1933  the 
Allis-Chalmers  Manufacturing  Company 
reports  operating  losses  of  $978,245.10 
and.  after  deducting  debenture  interest 
and  depreciation,  total  losses  of  $2,040,- 
439.52  on  billings  of  $9,407,976.37.  This 
compares  with  operating  losses  for  the 
corresponding  nine  months  of  1932  $1,- 
098,630.53  and  total  losses  of  $2,349,- 
693.73  on  billings  of  $11,155,557.75. 

In  each  succeeding  quarter  of  1933 
the  losses  have  been  smaller.  The  Sep¬ 
tember  quarter  discloses  billings  of  $4,- 
029,357.74  and  losses,  alter  all  charges, 
of  $381,532.07.  In  the  preceding  quarter 
billings  were  2,686,626.49  and  losses 
$788,920.68,  and  in  the  first  quarter 
billings  amounted  to  $2,691.9^^2.14  and 
losses  $869,986.77. 

Unfilled  orders  September  3t>.  1933. 
aggregated  $5,873.753.()>)  compared  with 
$5,441,825.40  at  the  close  of  1932.  an 
increase  of  $431,927.60.  The  Septem¬ 
ber  30  balance  sheet  shows  cash  and 
marketable  securities  of  $5,603,076.78 
and  net  current  assets  of  $24,648,426.55. 
On  December  31,  1932,  cash  and  market¬ 
able  securities  amounted  to  $5,168,020.14 
and  the  net  current  assets  $25.71 3.6(K).  17. 

T 


originated  in  1791  for  the  city  of  Wash¬ 
ington  by  Major  L’Enfant.  Among  the 
features  of  engineering  interest  are  the 
use  of  650  lb.  steam  pressure  at  825  deg. 
F. :  water-cooled  furnaces ;  automatic 
steam  temperature  control :  water-cooled 
baffling  between  superheater  and  econo 
mizer,  which  are  located  inside  the  Ixjilci 
casing;  unusually  compact  boiler  units, 
and  unit  coal  pulverizers  with  multiple 
intertube  type  burners  firing  downward 
to  a  slag  tap  furnace  bottom. 


Washington  Steam  Plant  Nearly  Completed 
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Carlisle  Reminds  Bankers 
of  Management  Rights 

‘‘If  the  NRA  in  some  measure  is  to  con¬ 
tinue  after  the  present  emergency  for 
the  purpose  of  regulating  industry,” 
said  Floyd  Carlisle,  chairman  of  the 
Consolidated  Gas  Company  and  of  the 
Niagara  Hudson  Power  Corporation,  in 
speaking  before  the  Investment  Bankers 
Association  this  week,  “such  regulation 
seemingly  must  be  along  the  line  of  the 
present  state  regulation  of  the  electric 
industry.  Whatever  the  degree  of  regu¬ 
lation  or  control,  certain  basic  factors 
must  prevail. 

“The  owners  must  be  free  to  select 
the  management  upon  the  basis  of  merit. 
The  management  must  be  free  to  exer¬ 
cise  their  honest  and  sound  judgment. 
The  enterprise  must  operate  profitably, 
and  this  profit  must  be  sufficient  to  at¬ 
tract  the  new  capital  so  constantly  neces¬ 
sary  in  modern  society. 

“Around  the  corner  lurk  new  discov¬ 
eries  that  may  change  our  present 
technique.  Management  must  he  un¬ 
usually  alert  to  recognize  and  adopt 
such  improvements,  although  it  would 
tax  the  judgment  of  a  Solomon  to  know 
the  goo<l  from  the  had. 

“I  stress  this  point  to  emphasize  the 


‘♦T  THINK  I  have  made  my  position 
-I-  clear,”  said  Secretary  Ickes  after 
addressing  personal  letters  this  week  to 
the  Public  Works  Administration  ad¬ 
visory  boards  of  two  states  demanding 
that  municipal  power  projects  receive 
prompt  attention.  “Power  projects  are 
on  a  preferred  list.”  In  writing  to 
Hugh  Miller,  in  Missouri,  Mr.  Ickes 
>aid  in  part:  “If  a  project  is  generally 
desirable,  engineeringly  practicable  and 
legally  sound,  then  it  ought  to  be  for¬ 
warded  with  approval  to  Washington, 
notwithstanding  certain  interested  oppo¬ 
sition,  although  the  existence  of  such  op¬ 
position  should  be  noted  as  part  of  the 
recommendation  made.” 

In  a  resolution  drawn  up  by  the  ad¬ 
ministrative  board  of  the  American  En¬ 
gineering  Council,  the  Public  Works 
Administration  is  urged  to  declare,  as 
sound  public  policy,  that  it  will  not  fi¬ 
nance  municipal  water  and  electric 
plants  to  compete  with  privately  owned 
companies  that  are  rendering  adequate 
service  under  public  regulation.  The 
resolution  reads,  in  part :  The  American 
Engineering  Council  considers  it  con¬ 
trary  to  sound  public  policy  for  the  fed¬ 
eral  government  to  provide  public  funds 
ith  which  to  construct  or  provide  fa¬ 
cilities  which  duplicate  or  destructively 
c'Mnpete  with  enterprises,  public  or  pri- 
\  ite,  which  are  rendering  adequate  serv- 


Floundering 

Few  chanses  of  sisnificance  have  crept 
into  the  scarcely  fluctuating,  most  recent 
business  figures.  Car  loadings  dropped 
2  per  cent,  but  remained  ^  .3  per  cent  over 
a  year  ago.  Electrical  energy  production 
rose  ever  so  slightly  after  two  weeks  of 
constant  level.  Bituminous  coal  output 
continues  to  show  gains.  Steel  output 
off  1 8  per  cent  to  26  per  cent  of  capacity, 
the  level  of  last  April.  Automobile 
production  stirs  fitfully.  Lumber  output 
at  general  levels  of  past  two  months. 
Cotton  forwardings  up  slightly.  Com¬ 
modity  prices  retreat  after  fair  rally.  Se¬ 
curity  markets  drift  in  lethargy.  General 
indexes  continue  decline.  Electric  ap¬ 
pliance  sales  off  10  per  cent  in  October. 

Influences  of  the  week  have  been  dis¬ 
turbing.  The  big  program  to  establish  a 
market  here  for  gold  and  to  build  a  man¬ 
aged  currency  met  early  setbacks  when 
international  markets  ignored  the  American 
price.  That  a  buying-selling  program 
abroad  will  probably  help  little  is  con¬ 
cluded.  Foreign  nations  and  holders  will 
not  be  likely  to  permit  sales  for  dollars. 
The  available  supply  is  too  small  to  make 
the  avowed  program  possible.  Credit  ex¬ 


absolute  necessity  that  management  be 
detached  from  all  sorts  of  outside  influ¬ 
ence  so  that  decision  can  be  made  solely 
upon  merit.” 


ice  at  reasonable  cost  to  the  consumer, 
and  as  a  means  of  restoring  confidence 
to  the  investing  public,  to  further  the 
employment  of  private  capital  and  to 
provide  employment  of  labor  in  exten¬ 
sions  and  additions  to  existing  public 
utility  services,  urges  the  Federal  Emer¬ 
gency  Administration  of  Public  Works 
to  announce  as  sound  public  policy  that 
public  loans  will  not  be  made  to  finance 
unnecessary  competitive  services.” 

Allocations  for  public  works  have 
neared  the  $3,000,000,000  mark,  accord¬ 
ing  to  an  announcement  by  Secretary 
Ickes.  administrator  of  the  $3,300,000,- 
000  federal  fund. 

T 

Three-Light  Lamps  Here 

Following  the  development  abroad  of 
twin-filament  incandescent  lamps  for 
street  lighting,  Paris,  France,  uses  them 
(Electrical  World,  September  23. 
page  392),  engineers  in  this  country 
have  produced  a  similar  lamp  for  com¬ 
mercial  lighting.  Provided  with  two 
filaments,  either  or  both  may  be  used  at 
any  time.  Thus,  for  example,  a  lamp  of 
the  usual  300-watt  size  bulb  may  contain 
both  a  150-  and  200- watt  filament;  a 
500-watt  size  bulb  may  contain  200-  and 
300-watt  filaments.  Special  sockets  are 
necessary.  Thg  product  has  just  been 
announced  by  Westinghouse. 


in  Uncertainty 

ansion  has  failed  to  materialize.  Federal 
eserve  purchases  of  government  securities 
fall  to  $25,000,000  a  week,  just  enough 
partially  to  bolster  the  market  for  them. 

Little  flickering  tongues  of  fire,  which 
may  be  soon  smothered  or  produce  a  con¬ 
flagration,  appear  in  the  recovery  structure. 
Henry  Ford,  yielding  figures  on  hours  and 
wages,  is  adamant  in  his  refusal  to  enter 
collective  bargaining.  Former  Solicitor- 
General  James  M.  Beck  sees  the  question 
of  the  constitutionality  of  the  NIRA  as 
becoming  the  greatest  of  Supreme  Court 
cases.  Hearst,  one-time  supporter  of 
Roosevelt,  sees  NRA  as  “A  menace  to 
political  rights  and  constitutional  liberties, 
a  danger  to  American  ideals  and  institu¬ 
tions,  a  handicap  to  recovery  and  a  detri¬ 
ment  to  public  welfare.”  Gerard  Swope 
proposes  that  the  administrative  functions 
of  the  NRA  be  supplanted  by  a  super  or¬ 
ganization  of  industry. 

President  Roosevelt  is  reported  to  feel 
that  the  price  rise  has  been  too  rapid  to 
build  up  a  healthy  condition,  but  Congress 
meets  in  two  months  and  will  be  eager  for 
far  more  than  there  is  to  show  for  results 
of  its  authorizations  so  far. 


Steam  Operation  Resumed 
on  Pennsylvania  System 

Cryptically  lost  in  a  statement  by  the 
company  that  action  was  taken  “to 
effect  various  minor  mechanical  im¬ 
provements  which,  in  the  light  of  expe¬ 
rience  gained  thus  far,  will  result  in 
.safer  and  more  efficient  operation,”  is 
the  fact  that  the  Pennsylvania  Railroad’s 
New  York  -  Philadelphia  -  Wilmington  - 
Paoli  electrification  has  met  a  major, 
but  temporary,  interruption.  Steam  loco¬ 
motives  have  been  once  more  pulling 
through  trains  over  divisions  where 
steam-passenger  service  had  been  con¬ 
sidered  forever  relegated  to  the  discard. 

While  the  railroad  has  declined  to 
confirm  various  rumors  as  to  the  causes 
of  this  apparent  emergency  action,  re¬ 
ports  have  to  do  with  mechanical  fail¬ 
ures  and  weaknesses  regarding  axles 
and  effects  upon  trackage  of  the  375,- 
000-lb.  locomotives.  It  seems  reasonable 
that  a  super-caution  rather  than  an  im¬ 
mediate  (langer  may  have  been  involved 
since  the  difficulties  are  reported  as 
being  rectified  without  lengthy  periods 
of  shop  work.  Railroad  engineers  state 
that  the  “improved”  electric  locomotives 
are  being  returned  to  service  from  the 
Wilmington  shops  at  the  rate  of  four 
a  day  and  that  passenger  service  should 
again  be  operated  exclusively  by  electric 
power  within  a  week  or  so. 

T 

British  Housecraft  Diplomas 

Diplomas  for  electrical  housecraft,  es¬ 
tablishing  that  activity  as  a  profession 
for  women,  are  now  being  granted  by 
the  Women’s  Electrical  Association  of 
the  United  Kingdom. 


Municipals  on  P.W.A.  Preferred  List 
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Comins  Meetings 

Amprlcan  Hociety  of  Mechanical  Knici- 
neers — New  York,  N.  Y.,  December 
4-9.  C.  W,  Rice,  29  West  39th  St., 
New  York. 

American  I*h:,'Bical  Society,  Pacific  Coast 
Meeting — Stanford  University,  Calif., 
December  15-16.  W.  L.  Severinghaus, 
Columbia  University,  New  York. 

.'\meriran  Institute  of  Klectrical  Kngl- 
neern-  -New  York,  N.  Y..  January  23- 
26.  H.  H.  Henline,  29  West  39th  St., 
New  York. 

T 

Indiana  Supreme  Court 
Rul  es  on  Merchandising 

Conditional  sales  contracts  for  electrical 
merchandise  and  the  equities  involved 
for  both  parties  thereunder  were  the 
subject  of  a  decision  just  handed  down 
hy  the  Indiana  Supreme  Court.  Upon 
the  typical  clause  inserted  in  a  series  of 
notes  issued  to  cover  the  unpaid  balance 
of  such  a  contract  hinged  the  entire  de¬ 
cision. 

“I  further  agree,”  the  clause  reads, 
“in  consideration  of  the  use  of  said  prop¬ 
erty  to  pay  any  balance  remaining  un¬ 
paid  on  this  or  any  other  such  note 
after  the  net  proceeds  on  such  sale  are 
applied,  and  that  if  said  property  or  any 
part  thereof  shall  be  lost,  damaged  or 
destroyed  before  full  payment  of  the 
purchase  price,  I  shall  not  on  that  ac¬ 
count  be  entitled  to  a  recision  of  this 
contract  or  abatement  in  price.” 

The  ruling,  which  reverses  one  in 
Circuit  Court  which  was  in  favor  of  the 
purchaser,  is  to  the  effect  that  with  such 
a  clause,  the  seller  may  replevin  the 
merchandise,  sell  it  for  what  he  can  get 
second  hand,  apply  the  proceeds  to  the 
imjiaid  balance  and  then  sue  the  pur¬ 
chaser  for  any  amount  yet  remaining 
below  the  original  purchase  price.  Or. 
if  need  be,  the  .seller  can  force  the  pur¬ 
chaser  to  sell  the  merchandise  himself 
and  follow  the  same  procedure. 

In  the  test  case,  the  appellee — pur¬ 
chaser — contended  that  the  appellant  by 
asserting  his  ownership  and  title  and 
bringing  an  action  to  recover  possession 
of  the  projierty  as  its  owner,  elected  the 
remedy  of  recovery  of  the  goods  and 
thereby  surrendered  his  right  to  treat 
the  sale  as  absolute  and  bring  an  action 
for  the  recovery  of  the  purchase  price. 
This  position  is  asserted  on  the  theory 
that  the  contract  of  sale  provided  that 
the  title,  with  right  of  repossession  for 
default,  is  reserved  in  the  seller  until 
the  full  purchase  price  has  been  paid  in 
cash  and  constitutes  the  entire  contract 
between  the  parties  and  that  the  notes 
given  in  part  payment  for  the  prop¬ 
erty  and  the  provisions  of  the  notes  have 
no  place  in  determining  the  rights  of 
the  parties. 

.•\s  to  this  contention,  the  court  said: 
'‘.\s  we  understand  the  facts,  the  con¬ 
tract  of  purchase  provided  for  the  pay¬ 
ment  of  the  property  in  cash  or  by  notes 
and  the  notes  here  involved  were  given 


pursuant  to  the  original  contract  and 
were  what  is  known  as  ‘conditional  sales 
notes,’  and  when  executed  became  the 
contract  between  the  parties.” 

Deficiency  clause  valid 

Under  the  deficiency  clause,  the  court 
said:  “The  appellant  retained  title  to 
the  property  in  question  and  the  right  to 
repossess  the  same  upon  default  of  ap¬ 
pellee  in  the  payment  of  said  notes  or 
either  of  them.  The  provisions  in  the 
notes  do  not  stop  there.  They  go 
farther  and  provide  the  rights  of  the 
parties  after  the  property  has  been  re¬ 
possessed.  Under  their  terms  appellant 
may  sell  the  same  and  apply  the  pro¬ 
ceeds,  first  to  the  payment  of  expenses 
of  the  sale  and  the  residue  to  be 
credited  on  the  notes,  and  if  there  is 
still  a  balance  unpaid,  appellant  may 
sue  to  recover  such  balance.” 

The  court  further  said:  “By  virtue  of 
the  deficiency  clause  in  the  notes,  there 
is  a  liability  on  the  part  of  the  appellee 
to  pay  any  deficiency  after  the  sale  of 
the  property  and  the  application  of  the 
proceeds  as  provided  for  therein,  there¬ 
fore  appellee  is  not  entitled  to  recover 
the  payments  previously  made  on  the 
purchase  price  as  alleged  in  his  counter 
claim.  In  the  event  the  property  sells 
tor  more  than  enough  to  satisfy  the 
notes,  appellee  would  be  entitled  to  such 
excess.  But  it  cannot  be  determined 
until  the  property  is  sold  the  amount  of 
such  excess  or  deficiency.  Should  ap¬ 
pellant  refuse  to  sell  the  property  and 
make  application  of  the  proceeds  of  such 
sale  as  provided  for  therein,  appellee  has 
his  full  and  complete  remedy  if  he  feels 
himself  aggrieved.” 

T 

Missouri  Commission 
Meets  Economy  Budget 

Effective  November  1  twenty  employees 
of  the  public  utility  valuation  and  rate 
investigation  forces  of  the  Missouri  Pub¬ 
lic  Service  Commission  were  dropped  in 
the  interest  of  economy.  The  1933  Mis- 
.souri  General  Assembly  cut  the  appro¬ 
priation  of  the  commission  drastically. 

Among  those  cut  off  the  payrolls  are 
sixteen  engineers  and  four  accountants, 
thus  reducing  commission  forces  to  45 
engineers  and  seven  accountants.  The 
reduction  will  save  about  $35,000  an¬ 
nually.  Last  May  40  employees  were 
let  out  and  all  others  were  forced  to 
accept  a  10  per  cent  reduction  in  salaries. 

Most  of  the  men  let  out  on  November 
1  had  been  working  on  the  rate  valua¬ 
tions  of  the  Union  Electric  Light  & 
Power  Company  and  the  Laclede  Gas 
Light  Company.  Both  of  these  cases 
have  been  delayed  somewhat  by  the  re¬ 
duction  in  workers  previously  made  by 
the  state  commission. 

The  Legislature  limited  the  commis¬ 
sion  to  $500,000  for  valuations,  rate  in¬ 


vestigations  and  similar  activities  in  the 
biennial  period  1933  and  1934,  a  reduc¬ 
tion  of  $250,000  from  the  amount  set 
aside  for  that  purpose  in  1931  and  1932. 
This  cost  is  actually  paid  by  the  utilities 
under  investigation  and  not  by  the  state. 
However,  the  lawmakers  declined  to 
take  that  point  into  consideration  in 
making  appropriations. 

T 

Alabama  Power  Acts 
to  Combat  Municipals 

That  the  public  may  gain  “more  accurate 
information  about  the  company  and  its 
problems,”  the  Alabama  Power  Com¬ 
pany  has  begun  the  publication  of  a 
series  of  institutional  advertisements  in 
the  newspapers  of  the  state,  as  recently 
requested  at  a  meeting  of  stockholders. 
“We  believe  you  should  know  more 
about  the  company  which  supplies  you 
with  electric  service,”  says  Thomas  W. 
Martin,  president,  in  announcing  the 
publication  of  the  advertisements.  “For 
that  reason  we  propose,  through  the 
press,  to  bring  certain  interesting  facts 
to  your  attention  and  that  of  the  pub¬ 
lic.” 

Through  deadly  parallels  President 
Martin  has  brought  to  stockholders’  at¬ 
tention  the  savings  of  private  operation 
of  utilities  in  Alabama  over  municipal 
operation.  Typical  billings  for  fifteen 
Alabama  municipalities  with  their  own 
electric  plants  show  company  rates  to 
be  24  to  39  per  cent  lower  in  towns 
which  it  serves.  Mr.  Martin  further 
points  out  that  the  fifteen  municipal 
electric  systems  pay  no  taxes,  while  the 
company  pays  nearly  15  cents  out  of 
each  dollar  income  received.  He  also 
adds  that  a  bigger  percentage  of  towns 
with  municipal  plants  have  increased 
their  tax  rates  than  those  served  by  the 
company. 

It  has  been  announced  that  Alabama 
Power  will  intervene  in  ca.ses  before  the 
Alabama  Advisory  Board  where  muni¬ 
cipalities  are  seeking  loans  with  which 
to  build  municipal  plants.  President 
Martin  states  that  the  company  has 
asked  the  advisory  board’s  permission 
to  appear  before  that  body  and  oppose 
applications. 

T 

Used  Machinery  Association 

At  a  meeting  of  dealers  in  used  machin¬ 
ery  held  in  Chicago  late  in  October  a 
national  organization  w’as  formed  to  he 
known  as  the  National  Institute  of  Used 
Machinery  and  Equipment  Dealers.  Of¬ 
ficers  elected  are  M.  D.  Galbreath,  presi¬ 
dent,  Marr-Galbreath  Company,  Pitts¬ 
burgh  ;  S.  A.  DeWitt,  vice-president. 
DeWitt  Tool  Company,  New  York  City: 
C.  L.  McDonald,  treasurer,  McDonald 
Machinery  Company,  St.  Louis.  Execu¬ 
tive  offices  are  to  be  located  in  Pitts- 
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Continuation  of  the  decline  in  electric  light  and  power  stocks  and 
bonds  is  evident.  Stocks,  last  week  at  22.9  in  the  “Electrical  World” 
averages,  are  now  22.1.  Bonds,  last  month  at  88.6,  have  gone  to  88.2. 


106 

iu4 

102 

100 

98 

96 

94 

92 

90 

88 

86 

84 

82 


PRICE  TREND  OF 
50  POWER  AND 
LIGHT  BONDS 


1927  1928  1929  1930  1931  1932 


burgh.  Membership  in  the  institute  is 
open  to  dealers  in  all  classes  of  used 
machinery  and  equipment. 

T 

American  &  Foreign  Power 
Renews  $50,000,000  Loan 

Negotiations  for  the  extension  of  bank 
loans  of  the  American  &  Foreign  Power 
Company,  Inc.,  totaling  $50,000,000 
(Electrical  World,  October  21,  page 
515),  were  terminated  recently,  when 
the  loans,  which  were  due  October  26, 
were  extended  for  one  year,  with  interest 
at  5^  per  cent.  Electric  Bond  &  Share 
Company,  which  controls  American  & 
Foreign  Power,  in  turn  purchased  $10,- 
000,000  of  the  renewed  loans  which  were 
unsecured,  as  heretofore.  The  entire 
amount  of  $50,000,000  will  have  equal 
rank. 

There  is  still  outstanding  $35,000,000 
notes  payable  by  American  &  Foreign 
Power  Company  to  Electric  Bond  & 
Share  Company,  representing  advances 
by  the  latter  company,  which  owns  a 
majority  of  the  common  shares  of  the 
foreign  company.  This  $35,000,000  debt 
will  rank  junior  to  $50,000,000  Ameri¬ 
can  &  Foreign  Power  5  per  cent  deben¬ 
tures,  due  2030,  so  long  as  any  part  of 
the  $50,000,000  bank  loans  remain  out¬ 
standing.  On  December  31  the  com- 
I)any  had  total  current  assets  of  $30,- 
523,912,  including  $9,930,169  cash,  and 
current  liabilities  of  $12,976,283  in  addi¬ 
tion  to  the  $50,000,000  bank  loans. 

T 

Consolidated  Gas  Reduces  Dividend 

Trustees  of  the  Consolidated  Gas  Com- 
[)any  of  New  York  have  declared  a 
dividend  of  75  cents  a  share  on  the 
common  stock,  comparing  with  a  divi¬ 
dend  of  85  cents  paid  in  the  two  pre¬ 
ceding  quarters  and  with  $1  quarterly 
paid  prior  to  those  declarations.  In 
placing  the  stock  on  a  $3  annual  basis, 
George  B.  Cortelyou,  president  of  the 
company,  referred  to  “recent  increases 
in  ftxleral  and  local  taxes  and  to  loss 
of  revenue  resulting  from  rate  reduc- 
ti(ms  and  decreased  sales,  together  with 
increases  in  operating  expenses  already 
experienced,  but  confronting  the  com¬ 
panies  to  a  much  greater  degree  as  the 
result  of  compliance  with  the  provisions 
of  the  NRA.” 

T 

U.  S.  Court  Denies  Utility’s  Appeal 

Ai)peal  of  the  Columbia-Deschutes 
Power  Company  of  Oregon  from  the 
Oregon  Supreme  Court  ruling  which 
luld  it  to  be  not  entitled  to  the  use  of 
certain  waters  of  the  Deschutes  River  in 
A’asco  and  Sherman  Counties  has  been 
nl  -missed  by  the  U.  S.  Supreme  Court. 
I'he  court  had  indicated  earlier  it  would 
take  this  action  because  of  the  com- 
I'any’s  delay  in  pressing  the  appeal. 


United  Corporation  Cuts  Debt 

Bank  ^  loans  of  the  United  Corporation 
and  of  Niagara  Hudson  Power  Cor¬ 
poration  and  Columbia  Gas  &  Electric 
Corporation,  two  of  the  companies  in 
which  United  has  a  substantial  common 
stock  interest,  have  been  cut  consider¬ 
ably  ,since  the  beginning  of  the  year. 
The  bank  debt  of  the  United  had  been 
reduced  on  October  1  to  $8,0(X),000, 
comparing  with  $11,672,000  at  the  end 
of  1932;  bank  loans  of  the  Niagara 
Hudson  Power  were  less  than  $15,000,- 
000  on  that  date,  comparing  with  $20,- 
500,000  at  the  end  of  1932,  and  the 
Columbia  Gas  &  Electric  Corporation 
now  has  bank  loans  of  approximately 
$8,000,000,  comparing  with  $19,598,525 
at  the  close  of  1932.  The  Common¬ 
wealth  &  Southern  Corporation,  the 
Public  Service  Corporation  of  New 
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Jersey  and  the  United  Gas  Improve¬ 
ment  Company,  other  principal  com¬ 
panies  in  the  United  Group,  had  no 
bank  loans  at  any  of  the  dates  mentioned. 

T 

Hawaiian  Utilities’  Control  Changes 

Securities  carrying  control  of  two 
Hawaiian  utilities  and  a  group  of  inde¬ 
pendent  telephone  companies  in  Ohio 
and  Michigan  recently  passed  from  the 
Chase  National  Bank  of  New  York  to 
the  Bader  Securities  Company,  a  Dela¬ 
ware  investment  corporation.  The  stocks 
were  sold  to  the  Bader  company  for 
$880,000.  They  were  held  by  the  Chase 
bank  as  collateral  for  a  loan  made  in 
1928  by  the  Seaboard  Bank.  Included 
was  28,084  shares  of  the  capital  stock 
of  Hilo  Electric  Light  Company,  Ltd., 
of  Honolulu. 
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Mild  Rise  in  Energy  Output 


Central  station  energy  output  for  the 
week  etuled  October  28,  as  announced 
by  the  Kdison  Electric  Institute,  re¬ 
veals  no  important  changes  in  the  recent 
j>a>t.  Total  production,  1,621,702,(K)0 
kw.-br.,  moved  up  3,000,(KK)  kw.-hr.,  as 
might  he  expected  at  this  season.  The 
gain  over  1^32  and  the  slight  deficiency 
compared  with  1931  remain  about  as 
they  were,  being  respectively  5.8  per 
cent  and  1.8  per  cent. 

The  upturn  suggests  little  if  any  in¬ 
crease  in  industrial  energy  consumption 
except  perhaps  in  the  Middle  Atlantic 
States,  where  a  recovery  from  the  re¬ 
cession  noted  last  week  is  in  evidence. 
Continuing  gains  in  the  Rocky  Mountain 

T 

Electric  Census  Reports 
Cover  38  States 

I’reliminary  returns  on  the  1932  census 
of  the  electric  light  and  power  industry 
■summarized  in  the  accompanying  table 
bring  the  total  number  of  states  thus 
accounted  for  to  38;  statistics  for  Dela¬ 
ware  and  Maryland,  with  the  District 
of  Columbia,  were  combined  in  one 
report. 


region,  which  for  some  time  have  been 
around  22  per  cent,  point  to  steady  ac¬ 
tivity  in  mining,  and  the  Central  in¬ 
dustrial  area  again  holds  second  place. 


Weekly  Output,  Millions  of  Kw.-Hr. 


1933 

1932 

1931 

Oct. 

28.. 

1,622 

Oct. 

29.. 

1,533 

Oct. 

31.. 

1,652 

Oct. 

21.. 

1,619 

Oct. 

22.. 

1,528 

Oct. 

24.. 

1,647 

Oct. 

14.. 

1,619 

Oct. 

15,. 

1,508 

Oct. 

17.. 

1,656 

Oct. 

7.. 

1,646 

Oct. 

8.. 

1,506 

Oct. 

10.. 

1,653 

Sept. 

30.. 

1,653 

Oct. 

1.. 

1,499 

Oct. 

3.. 

1.646 

Per  Cent  Change  from  Previous  Year 


Region 

Oct.  28^ 

^'eek  ended 
Oct.  21 

Oct 

14 

New  England . 

Middle  Atlantic . 

-H 

4.8 

4-  5.5 

-f 

5.0 

+ 

4.2 

-j-  1.8 

4- 

4.6 

C'entral  Industrial. . . . 

+ 

8.2 

-1-  9.2 

4- 

9.9 

West  Central . 

-1- 

0.5 

4-  0.0 

— 

0.0 

Southern  States . 

4- 

2.5 

4-  3.6 

4- 

8.2 

Rocky  Mountain . 

4-22.8 

4-22.4 

4-22.  1 

Pacific  Coast . 

4- 

0.7 

4-  0.7 

-4- 

0.4 

United  States . 

-f 

5.8 

4-  3.9 

4- 

7.4 

This  first  series  of  releases  relates 
only  to  the  number  of  establishments 
and  certain  physical  data.  Figures  on 
financial  operations,  customers  and  em¬ 
ployees  are  still  to  come. 

As  in  the  preceding  five-year  census 
period  the  number  of  establishments 
shows  a  shrinkage  compared  with  1927. 
For  example,  in  the  ten  states  here  listed 
the  number  of  commercial  establish¬ 
ments  diminished  from  419  to  311,  and 
of  municipal  from  48d  fc  386.  These 


figures  do  not,  of  course,  afford  any  in¬ 
dication  of  the  relative  magnitude  of  the 
two  groups.  It  may  be  roughly  in¬ 
ferred  from  the  census  of  1927,  in  which 
year  the  municipal  undertakings  in  the 
country  as  a  whole  had  5.8  per  cent  of 
the  total  horsepower  and  produced  4.5 
per  cent  of  the  energy. 

In  prime  movers  the  predominant  in¬ 
crease  in  rating  was  in  steam  turbines, 
as  has  already  been  evident  in  statistics 
from  other  sources.  Notable  additions 
were  made  also  in  hydro-electric  in¬ 
stallations.  Reciprocating  engines  de¬ 
creased  in  importance. 

Although  internal  combustion  engines 
still  occupy  a  subordinate  rank  in  the 
country  as  a  whole  they  have  advanced 
greatly  in  importance  in  some  of  the 
less  densely  populated  states,  especially 
those  favorably  located  as  to  sources  of 
fuel  oil.  In  Oklahoma  they  embrace  11 
per  cent  of  the  total  horsepower,  in  Mis¬ 
sissippi  30,  South  Dakota  27,  Nebraska 
16,  New  Mexico  and  Arizona  each  15 
per  cent. 

T 

Canadian  Output  Off 
First  Time  in  Five  Months 

Output  of  central  electric  stations  in 
Canada  during  September  amounted  to 
1,489,329,000  kw.-hr.  This  was  a  de¬ 
crease  of  18,887,000  kw.-hr.  as  com¬ 
pared  with  the  previous  month,  when 
the  output  was  1,509,218,000  kw.-hr.,  ac¬ 
cording  to  the  Dominion  Bureau  of 
Statistics.  This  was  the  first  decrease 
<ince  April. 

A  curious  circumstance  was  that 
while  the  month’s  output  was  lower 
than  in  August,  the  average  daily  output 
of  49,644,000  kw.-hr.  was  an  increase 
of  2  per  cent  over  the  average  daily 
output  of  48,652,000  in  August.  There 
were  five  Saturdays  in  September,  four 
in  August. 

The  Maritime  Provinces,  Ontario,  the 
Prairie  Provinces  and  British  Columbia 
all  showed  larger  consumption  than  in 
August,  but  Quebec  had  a  decrease  from 


Census  Reports  on  Electric  Light  and  Power  Establishments 

- -Iowa - .  New  Mexico - .  . - -Texas - .  . - Arkansas - .  . - Oklahoma—  - 


1932 

1927 

1932 

1927 

1932 

1927 

1932 

1927 

1932 

1927 

No.  of  reporting  establishments 

176 

222 

28 

20 

64 

99 

34 

41 

92 

112 

Commercial . 

53 

69 

27 

18 

30 

66 

21 

28 

23 

37 

Municipal . 

123 

153 

1 

2 

34 

33 

13 

13 

69 

75 

No.  reporting  distribution  only  . 

93 

137 

2 

1 

4 

8 

7 

8 

39 

30 

Prime  movers,  total  hp . 

842.709 

648,807 

125,596 

32,652 

1,326,973 

855,624 

207,035 

131,036 

470,578 

299,780 

Steam  turbines,  hp . 

538.200 

373,271 

102.052 

21,414 

1,161,311 

711,241 

88,771 

85,724 

392,403 

238,315 

Steam  engines,  hp . 

39,829 

46.589 

3,337 

4,207 

18,065 

27,577 

12,380 

20,609 

23,329 

24,043 

Int.  combustion  engines,  hp . 

54,066 

23,047 

18,596 

5,806 

118,574 

101,632 

16,376 

10,683 

52,293 

35,113 

Hydro-turbines,  hp . 

210,614 

205.900 

1,611 

1,225 

29,023 

15,174 

89,508 

14,020 

2,553 

2.318 

Generators,  kw . 

600,369 

482.122 

89,742 

24,090 

967,644 

622,001 

152,798 

94,955 

343,190 

227,575 

Output,  thous.  kw.-hr . 

1,483.096 

1,429,170 

157,772 

32,674 

2,256,031 

1,811,716 

155,020 

174,198 

725,488 

654,513 

_  • 

w.a. 

1932 

1927 

1932 

1927 

1932 

1927 

1932 

1927 

1932 

1927 

No.  of  reporting  establishments  . 

30 

40 

69 

67 

36 

37 

67 

118 

101 

152 

( 'ommercial . 

16 

21 

54 

52 

25 

26 

15 

26 

47 

7t. 

Municipal . 

14 

19 

15 

15 

11 

11 

52 

92 

54 

76 

No.  reporting  distribution  only . 

20 

19 

40 

38 

9 

11 

44 

52 

41 

63 

Prime  movers,  total  hp . 

925.878 

508.240 

1.230,158 

847,826 

537,165 

308,501 

748,092 

608,772 

3,698,320 

2,904,559 

Steam  turbines,  hp . 

315,470 

139,300 

295,837 

141,492 

248,709 

129,730 

184,585 

111,660 

3,535,370 

2,730,018 

Steam  engines,  hp . 

8.624 

6.465 

6,587 

6,200 

4,835 

7,175 

8,028 

19,514 

74,812 

97,430 

Int.  combustion  engines,  hp . 

7.535 

5,245 

2.180 

1,405 

6,420 

2,380 

3,202 

4,052 

12,425 

10,957 

Hydro-turbines,  hp . 

594.249 

357,230 

925.554 

698,729 

277,201 

169,216 

552,277 

473,546 

75,713 

66,154 

Generators,  kw . 

649,273 

349.427 

883.441 

603,684 

382,329 

222,997 

474,962 

380,130 

2,605,826 

2,035,905 

Output,  thous.  kw.-hr  . 

1.200.646 

1.270,159 

2.544,767 

2.105,286 

968,589 

840.063 

1,269,290 

746,074 

5,446,743 

6.075.352 
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644,786,000  kw.-hr.  to  610,490,000.  Elim¬ 
inating  the  effect  of  the  difference  in  the 
number  of  days  in  the  months  this  was 
a  decrease  of  4  per  cent.  More  than  64 
per  cent  of  this  decrease  in  Quebec  was 
in  electricity  used  in  electric  boilers. 
The  reduction  in  electricity  for  this  use 
was  made  necessary  largely  because  of 
low  water  in  the  Ottawa  River,  coal 
being  used  while  this  low  water  condi¬ 
tion  continued. 

▼ 

Spanish  Hydro  Completed 

Completion  has  been  announced  of  the 
new  8,400-kva  hydro  station  of  the 
Sociedad  Fuerzas  Electricas  de  Navarra 
at  Alloz,  Spain.  Two  Francis  type  tur¬ 
bines  operate  under  a  varying  head  of 
105  to  210  ft. 

T 

St.  Lawrence  Uses  Cited/ 
Merchants  Assail  Plan 

Early  ratification  of  the  Great  Lakes- 
St.  Lawrence  Deep  Waterway  Treaty 
between  the  United  States  and  Canada 
for  four  allegedly  good  reasons  was  ad¬ 
vocated  by  Delos  M.  Cosgrove,  vice- 
chairman  of  the  Power  Authority  of 
the  State  of  New  York,  at  the  Great 
Lakes  Harbors  Association  conference 
at  Detroit  recently.  Mr.  Cosgrove 
offered  these  reasons  for  backing  the 
treaty : 

First,  it  will  make  possible  the  utiliza¬ 
tion  of  1,100,000  hp.  of  potential  hydro¬ 
electric  energy  in  the  International 
Rapids  section  of  the  St.  Lawrence 
River ;  second,  it  will  make  possible  the 
completion  of  a  natural  waterway  which 
will  increase  the  state’s  natural  coast¬ 
line  more  than  twelvefold,  transforming 
many  land-locked  New  York  villages 
and  cities  into  ocean  ports;  third,  it  will 
open  the  way  to  the  completion  of  an 
improvement  which  will  extend  the 
coastline  of  the  United  States  by  more 
than  3,500  miles ;  fourth,  it  will  assure 
direct  employment  to  thousands  of  work¬ 
ers  now  unemployed,  at  the  same  time 
creating  a  demand  for  the  products  of 
our  various  industries. 

Merchants  offer  opposition 

The  Merchants’  Association  of  New 
York  has  asked  Governor  Lehman  to 
intercede  with  the  foreign  relations  com¬ 
mittee  of  the  United  States  Senate  to 
withhold  ratification  of  the  St.  Lawrence 
waterway  development  treaty  until  a 
competent  American  commission  can  re¬ 
port  on  its  potential  effect  on  American 
commerce  and  industry.  The  message 
to  Governor  Lehman,  signed  by  Louis 
K.  Comstock,  president  of  the  asso¬ 
ciation,  reviewed  the  charges  that  the 
proposed  development  would  adversely 
affect  the  ports  of  this  country  on  the 
^orth  and  South  Atlantic  and  the 


Gulf  as  well  as  its  inland  waterways 
by  setting  up  powerful  Canadian  ports 
with  the  aid  of  American  funds. 

This  week  the  association  requested 
Frank  P.  Walsh  of  the  State  Power 
Authority  to  provide  statistics  on  the 
investment  to  be  made  by  the  United 
States  in  Canadian  materials  and  labor 
in  the  completion  of  the  work. 

T 

Treated  Pole  Output 
Reported  by  Forest  Service 

Curtailment  of  new  construction  and  an 
apparent  accumulation  of  deferred  main¬ 
tenance  with  respect  to  treated  wood 
poles  are  indicated  in  a  recent  report  of 
the  U.  S.  Forest  Service  in  co-operation 
with  the  American  Wood  Preservers’ 
Association. 

These  statistics  show  that  only  half 
the  quantity  of  wood  in  the  form  of 


Number  of  Poles  Treated,  by  Regions 


1931 

1932 

Atlantic  Coast . 

200.290 

148.551 

Southern  Coast . 

975,894 

518.895 

Interior  Eastern . 

708,464 

375.529 

Interior  Western . 

207.053 

122,937 

Pacific  Coast . 

179.098 

81,088 

Total . 

_  2.270  799 

1,247,000 

Cubic  Feet  of  Poles  Treated,  by  Years 
(Thor.sand*?) 


1909 . 

660 

1926 . 

...  49.511 

1910 . 

256 

1927 

64.029 

1915 . 

2,513 

1928 . 

...  64.326 

1920 . 

...  10.310 

1929 

.  .  77,154 

1922 . 

...  17,009 

1930 

.  75.258 

1924 . 

...  36.717 

1931 . 

. . .  39.967 

1925 . 

. ..  42,204 

1932 . 

...  21.947 

poles  was  treated  in  1931  as  in  1929  and 

1930.  In  1032  the  proportion  fell  to  less 
than  a  third.  The  number  of  poles  fell 
off  45  per  cent  in  1932  compared  with 

1931,  the  ratio  varying  somewhat  in 
different  parts  of  the  country.  Apart 
from  tliis  recent  setback,  however,  the 
figures  also  reveal  the  remarkable 
growth  during  the  past  twenty  years  in 
the  use  of  treated  poles.  Even  with  the 
severe  decrease  of  last  year  production 
more  than  doubled  that  of  1920. 

Of  the  1.247.000  treated  in  1932  about 
half  received  full  pressure  treatment  and 
half  were  butt  treated.  Southern  pine 
poles  numbered  616,441,  all  full  pressure 
treated.  Most  of  the  remainder  were 
butt  treated.  Western  red  cedar  leading, 
323.691,  followed  by  Northern  white 
cedar,  169,202.  In  addition  there  were 
72,256  lodgepole  pine,  41.766  chestnut 
and  smaller  amounts  of  other  kinds. 

T 

New  York  Metal  Prices 

Oct.  24.  1933  Oct.  31.  1933 
Cents  per  Cents  per 
Pound  Pound 

Copper,  electrolytic. .. .  7.50-7.621  8.25 

Lead.  Am.  S.  &  R.  price  4.00  4.30 

Antimony .  6.75  6.70 

Nickel  ingot .  35.00  3L00 

Zinc,  spot .  5.12  5.12 

Tin.  Straits .  47.  125  48.75 

.\luminum.  99percent.  23.30  2^30 


Major  New  Construction 
This  Week 

Niasara,  Lockport  &  Ontario  Power 
Company,  Buffalo,  N.  Y.,  plans  trans¬ 
mission  line  from  Evans  to  point  near 
Cascade  Park,  with  new  hiqh-tension 
power  substation  at  Concord,  N.  Y. 

Lincoln,  Neb.,  plans  extensions  and 
improvements  in  street-lighting  system. 
Financing  being  arranged. 

Motors,  controls,  conveyors,  hoists, 
etc.,  will  be  installed  at  Deer  Lodge, 
Mont.,  repair  shops  of  Chicago,  Milwau¬ 
kee,  St.  Paul  &  Pacific  Railroad.  Cost 
over  $100,000. 

Harry  Mitchell  Brewing  Company,  El 
Paso,  Tex.,  plans  $250,000  brewery, 
including  power  plant. 

Trenton,  Mo.,  has  called  special  elec¬ 
tion  November  14  to  vote  bonds  for 
$250,000  for  city-owned  electric  light 
and  power  plant  and  distribution  system. 

Samarkand  Brewing  Company  asks 
bids  at  once  for  new  >250,000  brewery 
with  power  house  at  Oakland,  Calif. 

Heavy-duty  motors,  regulators,  power 
substation  equipment,  conveyors,  elec¬ 
tric  hoists,  etc.,  will  be  installed  in  new 
Stockton,  CaliL  mill  of  Santa  Cruz  Port¬ 
land  Cement  Company,  San  Francisco, 
Calif.  Cost  $100,000.  This  will  be 
part  of  $1 ,000,000  program  of  company, 
including  construction  of  mills  at  other 
points  on  Pacific  Coast. 

Prichard,  Ala.,  plans  city-owned  elec¬ 
tric  light  and  power  plant.  Cost  about 
$100,000. 

Cummins  Distillery  Corporation,  Louis¬ 
ville,  Ky.,  plans  extensions  and  improve¬ 
ments  in  plant  at  Athertonville,  Ky., 
including  power  plant.  Cost  $1  50,000. 

Youngstown,  Ohio,  soon  takes  bids 
for  street-lighting  system,  including  orna¬ 
mental  standards  and  underground  con¬ 
duit  system  on  Market  Street. 


British  Columbia  Project 
to  Use  Seton  Lake  Tunnel 

British  Columbia  Electric  Railway  Com¬ 
pany,  at  a  cost  of  several  hundred 
thousand  dollars,  will  build  a  4,600-hp. 
hydro  plant  to  provide  low  cost  electric 
power  for  mining  operations  at  the 
Bridge  River  gold  camp,  where  gasoline 
and  internal  combustion  engines  have 
hitherto  been  used.  The  Bridge  River 
development  ties  up  conveniently  with 
the  company’s  projected  power  plant  at 
Seton  Lake  and  some  of  the  facilities 
previously  provided  for  this  larger  pro¬ 
gram  will  be  utilized  in  the  Bridge  River 
enterprise. 

A  24-mile  tunnel  built  in  connection 
with  British  Columbia  Electric  Rail¬ 
way’s  600,000-hp.  plant  on  Seton  Lake 
was  designed  to  supply  water  for  a 
216,000-hp.  plant,  and  its  ample  capacity 
can  therefore  be  utilized  as  a  storage 
reservoir  for  the  proposed  plant  at 
Bridge  River.  Building  of  50  miles  of 
60-kv.  transmission  lines  will  be  in¬ 
cluded  in  the  new  program,  although 
snow  conditions  will  prevent  a  start 
being  made  on  this  work  until  spring. 
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As  to  Rates - 

•Public  Service  Company  of  Northern 
Illinois’  retjuest  that  hearings  lo(iking 
toward  reduction  in  electric  rates  be 
jMtstponed  until  such  time  as  the  com- 
j)any  and  the  commission  “know  more 
about  the  future  than  it  is  possible  to 
know  today”  was  overruled  last  week 
by  the  Illinois  Commerce  Commission. 
Hearings  were  ordered  immediately. 
James  Simpson,  chairman  of  the  com¬ 
pany,  who  retjuested  the  delay,  which  he 
said  applies  also  to  Commonwealth  Edi¬ 
son  Comjjany  and  Peoples  Gas  Light  & 
C«)ke  Company,  believes  that  the  present 
I)light  of  these  companies  is  due  to  sub¬ 
normal  c»m.sumption  of  their  services 
on  the  one  hand  and  mounting  taxes 
and  other  costs  on  the  other.  He  stressed 
that  rates  are  in  the  hands  of  the  com¬ 
mission  or  the  courts,  that  consumption 
of  electricity  and  gas  is  still  far  below 
normal  and  only  recently  has  there  been 
any  encouraging  upward  trend,  and  that 
ta.xes  have  mounted  sharply.  B.  F.  Lind- 
heinier,  chairman  of  the  Illinois  com¬ 
mission,  said  in  connection  with  current 
rate  proceedings  that  Public  Service 
Comi)any  of  Northern  Illinois  was  one 
of  the  Illinois  companies  whose  rates 
seemed  relatively  high  and  formal  rate 
proceedings  were  begun  for  that  reason. 

•  Public  Service  Electric  &  Gas  Com- 
I)any’s  electric  rate  case  was  adjourned 
again  last  week  because  of  the  failure  of 
the  com{)any  to  have  completed  answers 
to  a  series  of  questions  submitted  by 
counsel  for  the  rate  reduction  peti¬ 
tioners. 

•  Massachusetts  Department  of  Public 
Utilities  has  denied  certain  requests  for 
information  sought  by  petitioners  seek¬ 
ing  reduction  in  rates  charged  by  the 
Boston  Edison  Company.  The  commis¬ 
sion  states  that  the  company  will  volun¬ 
tarily  furnish  certain  of  the  information 
re<|uested. 

•  Union  Electric  Light  &  Power  Com¬ 
pany’s  voluntary  reduction  in  electric 
rates  amounting  to  approximately 
$1,500,000  (Ei.ectric.^l  World,  Sep¬ 
tember  2.  page  298)  has  been  approved 
by  the  Mis.souri  Public  Service  Com¬ 
mission. 

•Union  Gas  &  Electric  Company’s 
claims  against  valuations  placed  upon 
its  properties  by  Burns  &  McDonnell 
are  controvertible  and  some  of  them 
re<|uire  more  specific  data  from  the 
company,  in  the  ojiinion  of  Edgar  Dow 
Gilman,  public  utilities  director,  who 
recently  submitted  an  analytical  survey 
to  Cincinnati  City  Council.  Mr.  Gil¬ 
man’s  survey  interpreting  and  upholding 
the  Burns  &  McDonnell  report  was 
made  in  answer  to  criticisms  voiced  by 
former  Judge  John  Peck,  counsel  for 
the  utility  company,  at  the  recent  public 
hearing  by  Council’s  public  utilities  com¬ 
mittee  on  the  electric  ordinance  (Elec¬ 
trical  World.  October  14,  page  490). 
Mr.  Gilman  said  that  some  valuations 


made  by  Burns  &  McDonnell  were  more 
than  ample  and  indicated  that  others 
might  be  subject  to  modification  under 
certain  conditions,  but  no  material 
changes  were  recommended. 
•Washington  Water  Power  Company 
is  under  fire  following  publication  of 
.salaries  at  the  request  of  E.  K.  Murray, 
director  of  the  Department  of  Public 
Works,  who  asked  for  a  list  of  all  sal¬ 
aries  in  excess  of  $200  a  month.  Presi¬ 
dent  Post’s  salary  was  shown  as  $3,000  a 
month.  “Salaries  of  $3,000  a  month  for 
officers  of  power  companies  are  going  to 
be  a  thing  of  the  past  so  far  as  including 
them  in  the  rate  structure  is  concerned,” 
Governor  Clarence  D.  Martin  declared. 
•Kansas  City  Power  &  Light  Company’s 
application  for  an  “off-peak  loan” 
schedule  for  electric  water  heaters  in 
the  Kansas  area  near  that  city  has  been 
approved  by  the  Kansas  Corporation 
Commission.  A  new  schedule  was 
granted  for  cooling  and  air-conditioning 
apparatus  rates  also.  The  new  schedule 
for  water  heating  is  1  cent  a  kilowatt- 
hour  in  certain  counties  and  li  cents 
in  others.  Peak-load  control  is  provided. 
The  new  schedule  for  air-cooling  and 
conditioning  equipment  is  2  cents  for 
primary  circuits  and  3  cents  for  secon¬ 
dary  circuits. 

•Public  Service  Company  of  Indiana’s 
minimum  charge  for  horsepower  used 
by  small  commercial  users  in  New  Al¬ 
bany  is  the  basis  of  a  complaint  of  the 
local  Chamber  of  Commerce  with  the 
Public  Service  Commission.  The  com¬ 
mission  in  February,  1932,  raised  the 
minimum  from  55  cents  to  $1.  The 
representatives  of  th'e  Chamber  of  Com¬ 
merce  told  the  commission  that  the 
charge  is  excessive  for  a  large  number 
of  local  consumers,  as  they  use  only 
the  minimum  amount  of  horsepower. 
I'he  complaint  was  made  during  a  ses¬ 
sion  of  the  hearing  on  the  “South  Sys¬ 
tem”  electric  rate  reduction  case  (Elec¬ 
trical  World,  July  22,  page  104), 
•Northern  States  Power  Company’s 
electric  rate  charges  in  St.  Paul,  Minn., 
are  recommended  for  a  15  per  cent  cut 
by  Burns  &  McDonnell  Company,  en¬ 
gineers,  in  a  general  rate  schedule  sub¬ 
mitted  to  the  public  utilities  committee 
of  the  City  Council  last  week. 

The  Burns  &  McDonnell  rate  schedule 
provides  for  a  reduction  of  approxi¬ 
mately  12.8  per  cent  on  commercial 
lighting  rates  and  a  reduction  of  9.25  on 
general  pow'er  rates.  Smaller  reductions 
are  recommended  on  other  classes  of 
service  with  no  changes  in  the  wholesale 
power  rate.  The.  total  savings  to  con¬ 
sumers  on  the  residential,  commercial 
lighting  and  power  rates  is  estimated 
at  $498,747,  or  16.15  per  cent.  The 
power  company’s  franchises  expired  in 
1931  and  the  company  has  been  operat¬ 
ing  since  on  one-year  permits  granted 
by  the  city. 

Slight  reductions  in  residential  and 
commercial  lighting  electric  rates  and  a 


proposal  for  the  use  of  natural  gas, 
which,  it  is  estimated,  would  mean  a 
material  reduction,  have  been  submitted 
to  the  St.  Paul  City  Council  by  Presi¬ 
dent  R.  F.  Pack  of  Northern  States 
Power.  The  company  estimates  the  po¬ 
tential  saving  to  residential  consumers 
at  $40,000  the  first  year  and  $60,000  the 
second  year.  The  commercial  lighting 
saving  to  consumers  is  estimated  at  $15,- 
000  the  first  year  and  $20,000  the  second 
year.  Mr.  Pack  submitted  figures  cov¬ 
ering  increased  taxes  and  operating  costs 
of  the  company,  which  he  said  indicated 
that  the  company  was  earning  now  less 
than  7  per  cent  on  a  fair  electric  valua¬ 
tion  and  only  7  per  cent  on  a  valuation 
of  the  gas  plant,  which  is  less  than  50 
per  cent  of  any  valuation  thus  far  made, 
either  by  the  city  or  the  company. 

•  Northern  New  York  Utilities  Com¬ 
pany’s  charges  for  electric  service  to 
rural  customers  in  the  Watertown  dis¬ 
trict  has  been  ordered  investigated  by 
the  Public  Service  Commission  for  the 
purpose  of  ascertaining  whether  or  not 
unjust  and  unreasonable  discrimination 
exists  in  these  rates. 

•  Niagara  Electric  Service  Corpora¬ 
tion’s  rate  structure  has  been  ordered 
investigated  by  the  New  York  State 
Public  Service  Commission. 

•  New  York  State  Electric  &  Gas  Cor¬ 
poration’s  new  schedule  of  reduced  elec¬ 
tric  rates  for  residence  and  general  elec¬ 
tric  service  in  the  Otsego  division  terri¬ 
tory  have  been  approved  by  the  Public 
Service  Commission.  The  reductions 
will  save  consumers  approximately 
$45,000  a  year  and  have  been  made  in 
compliance  with  an  order  of  the  com¬ 
mission  directing  the  company  to  re¬ 
duce  rates  $600,000  a  year.  Large  re¬ 
ductions  have  previously  been  made  in 
other  parts  of  the  company’s  territory. 

•  Lake  Superior  District  Power  Com¬ 
pany’s  rates  for  gas  and  electric  service 
in  Ashland  will  be  investigated,  accord¬ 
ing  to  action  taken  by  the  City  Council. 
The  Wisconsin  Public  Service  Commis¬ 
sion  will  be  asked  to  conduct  the  investi¬ 
gation. 

•  Jersey  Central  Power  &  Light  Com¬ 
pany  has  been  ordered  by  the  New  Jer¬ 
sey  Board  of  Public  Utility  Commis¬ 
sioners  to  discontinue  announcing  the 
results  of  a  straw  vote  being  conducted 
in  Asbury  Park  in  connection  with  the 
coming  election  of  five  Councilmen.  The 
ruling  by  the  board  was  on  complaint 
of  the  Monmouth  County  Taxpayers’ 
Association  that  such  announcements 
might  be  misunderstood  and  arouse  sus¬ 
picion  of  ulterior  motives.  It  was 
further  contended  that  the  cost  of  the 
straw  vote  might  be  charged  to  operat¬ 
ing  costs  and  would  have  a  bearing  on 
the  company’s  rates. 

•  Consolidated  Gas  Company’s  rate  re¬ 
duction  case,  involving  six  affiliates,  has 
been  postponed  until  after  November  10. 
the  New  York  Public  Service  Commi"-- 
sion  has  announced.  The  case,  already 
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postponed  four  times,  was  to  have  been 
argued  in  Kingston  last  week  before 
Supreme  Court  Justice  Foster  (Elec¬ 
trical  World,  October  28,  page  554). 
Colonel  Blakeslee,  counsel  to  the  com¬ 
mission,  explained  that  the  date  on  which 
new  rates  were  ordered  to  be  put  into 
effect  was  extended  to  November  10 
l)ecause  a  rehearing  on  the  proposed 
rates  has  not  yet  been  completed.  The 
rehearing  was  arranged  to  determine 
what  effect  the  NRA  had  upon  the  com¬ 
panies  involved. 

•  Carolina  Pow'er  &  Light  Company’s 
second  petition  for  a  rehearing  of  its 
case  by  the  South  Carolina  Railroad 
Commission  was  denied  in  a  final  order 
issued  last  week,  leaving  no  recourse  for 
the  company  but  the  courts.  When  the 
formal  reduction  order  was  issued 
several  weeks  ago  the  company  pointed 
cut  that  the  NRA  had  changed  its  work¬ 
ing  conditions  and  increased  its  operat¬ 
ing  expenses.  The  commission  declined 
to  reconsider  the  case  (Electrical 
World,  October  21,  page  522).  The 
company  petitioned  for  a  second  rehear¬ 
ing.  Reductions  total  $228,413  annually. 

T 

Municipal  Items 

Camden,  N.  J. — Public  Service  Elec¬ 
tric  &  Gas  Company  employees  are  mak¬ 
ing  a  house-to-house  canvass  to  deter¬ 
mine  how  residents  will  vote  on  a  pro¬ 
posed  municipal  electric  light  plant 
(Electrical  World,  October  14,  page 
491).  The  company  is  trying  to  ascer¬ 
tain  the  attitude  and  opinions  of  its  cus¬ 
tomers  in  the  matter  of  voting  on  the 
referendum.  In  an  advertisement  the 
company  declared  that  no  Camden  resi¬ 
dent  need  go  “West  or  South  or  North 
for  facts  about  municipal  electric  plant 
operation.”  It  adds  that  “only  last 
year  the  citizens  of  Orange  voted  to 
al)andon  and  sell  their  city-owned  elec¬ 
tric  light  plant  after  twenty  years  of 
experience  with  it  because  they  were 
convinced  it  would  be  cheaper  and  more 
satisfactory  to  let  Public  Service  do  the 
job  than  sink  more  money  in  their  own 
plant.” 

Columbus,  Ohio — If  voters  on  No¬ 
vember  7  approve  the  bond  issue  for  a 
$l,f)(X),000  extension  to  the  present 
municipal  light  plant  the  city  can  cut 
its  rates  to  private  customers  suf¬ 
ficiently  to  compete  with  the  new  Co¬ 
lumbus  Railway,  Power  &  Light  Com¬ 
pany  rates  decreed  by  City  Council,  it 
is  reported  (Electrical  World,  Octo- 
l'< '■  7,  page  458).  If  the  present  plant 
i';  not  modernized  the  city  light  plant 
may  operate  at  a  deficit  instead  of  its 
present  surplus,  according  to  C.  F. 
Turner,  superintendent  of  the  municipal 
plant.  The  new  10,(XX)-kw.  generator 
which  will  be  added  to  the  light  plant 
will  produce  electricity  at  between  0.35 
and  0.4  cent  a  kilow’att-hour,  or  only 
approximately  half  the  0.67  cent  cost  of 


the  present  plant,  he  said.  The  expense 
of  distributing  the  current  brings  the 
cost  of  city  current  up  to  1.39  cents  de¬ 
livered  to  the  consumer.  The  new  tur¬ 
bine  will  be  run  at  capacity,  producing 
half  of  the  plant’s  total  output  at  this 
low  cost  and  bringing  the  average  cost 
of  producing  all  the  plant’s  output  down 
to  around  ^  cent  per  kilowatt-hour  at 
the  plant.  The  present  maximum  rate 
is  6  cents  a  kilowatt-hour  for  Rail-Light 
current  and  5  cents  for  city  current. 
Four  cents  w'ill  be  the  maximum  Rail- 
Light  rate  under  the  new  schedule  set 
by  City  Council.  Voters  will  pass  No¬ 
vember  7  on  a  bond  issue  of  $824,000 
for  the  proposed  plant  extension.  The 
federal  government  would  give  the  city 
$206,0(X)  to  make  the  total  cost  of 
$1,030,000. 

Greenville,  S.  C. — City  officials  are 
giving  serious  consideration  to  a  plan 
that  may  provide  the  municipality  with 
its  own  electric  and  gas  plant  in  the 
near  future.  An  application  will  be  filed 
shortly  for  money  from  the  Federal  Pub¬ 
lic  Works  Administration  to  construct 
such  a  plant.  Discussions  have  been 
continuing  for  two  years  on  the  rates 
of  the  Southern  Public  Utilities  Com¬ 
pany,  which  serves  the  city.  Mayor 
Mauldin  charged  that  rates  of  the  com¬ 
pany  are  too  high  and  that  the  plant,  if 
constructed,  would  furnish  current  and 
gas  to  city  consumers  at  a  minimum 
rate. 

Kirkwood,  Mo. — City  Council  is  con¬ 
sidering  the  advisability  of  the  construc¬ 
tion  of  a  municipal  light  and  power  plant 
to  be  financed  partially  by  a  federal 
grant.  The  city  now  buys  electricity 
at  wholesale  from  the  Union  Electric 
Light  &  Power  Company  and  retails  it 
to  residents. 

Montreal,  Que.  —  Municipalization 
of  electric  street  lighting  in  city  streets 
and  city  buildings  through  construction 
of  the  civic  hydro  plant  to  use  aqueduct 
canal  waters,  discussed  as  far  back  as 
1915,  is  under  consideration  again.  A 
group  of  city  Council  aldermen  have 
raised  the  question  of  negotiating  with 
Montreal  Light.  Heat  &  Power  Con¬ 
solidated. 

Danville,  Va. — In  spite  of  the  prep¬ 
arations  being  made  by  the  city  for  the 
erection  of  a  hydro-electric  station  the 
Riverside  and  Dan  River  Cotton  Mills 
have  entered  a  contract  with  the  Ap¬ 
palachian  Electric  Power  Company  for 
the  purchase  of  any  needed  surplus 
power  beyond  what  the  mill  company 
manufactures  in  its  own  power  plant. 
At  the  time  Danville  first  considered 
borrowing  federal  funds  from  the  Re¬ 
construction  Finance  Corporation  to 
erect  the  hvdro  plant  the  mills  were  in¬ 
vited  to  become  customers  of  the  city, 
purchasing  its  surplus  power  from  the 
new  plant.  Engineers  for  the  mills  as¬ 
serted  a  belief  that  a  hydro  plant  would 
produce  insufficient  power.  The  Ap¬ 


palachian  company  is  preparing  to 
build  a  substation  and  transmission 
lines  to  supply  the  textile  plants. 

(jOOSE  Creek,  Tex. — Application  has 
been  made  to  the  Texas  Public  Works 
Advisory  Board  for  a  loan  of  $123,800 
for  a  light  and  power  system.  Wink, 
Te.x.,  has  applied  for  a  $39,690  loan  for 
a  similar  purpose. 

Besse.mer,  Ala. — Following  a  favor¬ 
able  vote  on  municipal  ownership 
(Electrical  World,  October  28,  page 
555),  this  city  has  made  an  offer  to 
purchase  the  properties  of  the  Birming¬ 
ham  Electric  Company,  which  serves  it. 
Details  of  the  offer  have  not  been  made 
public.  The  Alabama  Power  Company 
in  a  move  to  protect  its  investments 
plans  to  intervene  in  each  of  the  cases 
before  the  Alabama  advisory  board  of 
the  Public  Works  Board  in  which  cities 
are  seeking  loans  to  build  municipal 
light  plants.  Thomas  W.  Martin,  presi¬ 
dent,  stated  that  the  company  has  made 
application  to  the  board  to  be  heard  in 
each  of  these  applications  for  federal 
funds. 

Plainview,  Tex. — City  Council  will 
receive  bids  November  20  for  the  con¬ 
struction  of  a  municipal  electric  power 
plant  and  distributing  system.  Notice 
was  also  given  of  the  intention  of  the 
Council  to  issue  revenue  bonds  not  ex¬ 
ceeding  $450,000  bearing  interest  at  6 
per  cent,  the  maturity  date  not  to  ex¬ 
ceed  eighteen  years.  Sale  of  these  bonds 
is  planned  to  finance  the  proposed  plant. 

Austin,  Tex. — Veto  by  Governor 
Ferguson  of  the  bill  passed  at  the  recent 
special  session  of  the  Legislature  which 
would  have  had  the  effect  of  requiring 
all  municipal  projects  to  be  constructed 
on  loans  or  grants  from  the  federal  pub¬ 
lic  works  administration  to  be  first  sub¬ 
mitted  to  vote  of  the  people  was  based 
on  the  grounds  that  the  bill  would  vali¬ 
date  all  illegal  bond  issues  of  the  past 
30  years;  that  the  caption  of  the  bill 
and  the  body  of  the  bill  are  different  in 
several  places,  raising  grave  doubts  as 
to  the  validity  of  the  enactment,  neces¬ 
sitating  a  court  ruling,  and  that  the 
government  plans  to  get  all  municipal 
building  projects  under  way  by  January 
1  and  it  would  be  physically  impossible 
to  get  a  court  ruling  on  the  law  and 
hold  elections  in  that  time. 

Beloit,  Wis. — Two  injunction  suits 
filed  by  the  Wisconsin  Power  &  Light 
Company  seeking  to  enjoin  the  city  from 
building  and  operating  a  municipal  street 
lighting  plant  have  been  appealed  to  the 
State  Supreme  Court.  The  appeal  has 
been  placed  on  the  January  docket.  The 
city  won  a  temporary  victory  in  Circuit 
Court  when  Judge  George  Grimm  held 
that  lighting  of  streets  was  a  purely 
governmental  function  and  that  laws 
regulating  utilities  did  not  apply  (Elec¬ 
trical  World,  October  7,  page  459).  At 
this  time  he  recommended  an  appeal  to 
the  higher  court. 
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37,500- Kvd.  Diesel  Plant  at  Vernon 


Thk  new  fjeneratinj^  station  of  the  Vernon,  Calif., 
Department  of  Liglit  and  Power  marks  a  departure 
from  the  usual  i)ractice  in  central  stations  of  its 
size  hy  jjeneratinj?  all  its  power  with  Diesel-engine-driven 
units,  h'ive  7.500-kva.  sets  are  installed,  with  room  for 
two  more  in  the  present  huilding,  and  a  total  of  ten  units 
if  the  station  is  extended.  A  bond  issue  of  $3,900,000 
was  voted  for  its  construction,  hut  itemized  costs  are  not 
available  yet.  So  short  a  time  has  ela])sed  since  service 
started  in  June  that  oi)erating  expenses  would  mean  little. 

Its  design,  as  well  as  that  of  the  distribution  system, 
was  based  on  conditions  which  are  quite  ditlferent  from 
those  confronting  electric  power  systems  serving  larger 
areas.  First  of  all,  it  serves  only  4  square  miles  of  highly 
industrialized  territory,  containing  no  high-class  residen¬ 
tial  or  commercial  section.  There  is  very  little  probability 
that  the  service  area  will  he  extended,  as  it  is  surrounded 
by  other  incorporated  areas.  At  present  the  load  density 
is  approximately  10,000  kw.  per  square  mile.  Small  in¬ 
dustries  ])redominate,  85  per  cent  having  a  connected  load 
of  less  than  500  hp.  and  60  per  cent  less  than  75  hp. 
Future  growth  will  in  all  probability  consist  of  small 
industrial  loads.  The  load  center,  at  which  the  station  is 
IcKated,  is  also  the  geographical  center  of  the  area. 

Fach  prime  mover  with  its  generator  and  accessories 
constitutes  an  independent  operating  unit.  The  Diesel 
engines,  which  are  of  the  double-acting,  two-cycle,  eight- 
cylinder,  solid-injection,  cross-head  type,  operate  at  167 
r.p.m.,  driving  7,200-volt,  50-cycle  generators.  Produc¬ 
ing  sixteen  ])ower  iminilses  ]>er  revolution,  no  flywheel 
(usually  associated  with  recipnx'ating  engines)  is  used, 
the  necessary  \VR“  for  smooth  operation  being  incor- 
])orated  in  the  generator  rotors. 

Receiving  power  jnilses  on  both  the  up  and  down 
strokes,  each  piston  is  made  with  an  upper  and  lower 
head,  bolted  to  a  shoulder  on  the  piston  rod  and  separated 
by  a  cast-iron  guide  ring  with  a  skirt  to  fill  the  space  be¬ 
tween  the  two  sections.  The  upper  end  of  the  piston  is  a 
steel  forging  and  the  lower  end  a  steel  casting.  On  each 
are  five  angle-jointed  standard  rings,  two  of  which  are  of 


the  oil  control  type.  The  pistons  are  internally  cooled  by 
water,  which  enters  by  telescopic  feed  at  the  bottom  of 
the  piston  rod. 

Fuel  oil  is  sprayed  into  the  top  of  the  cylinder  in  the 
conventional  manner  through  a  single  valve.  Below  the 
piston  two  fuel  valves  are  used  to  direct  the  oil  spray 
away  from  the  piston  rod  and  thus  reduce  corrosion  and 
equalize  temperatures.  A  double  row  of  scavenging  and 
exhaust  ports  is  provided  in  each  cylinder,  with  the  ex¬ 
haust  ports  between  the  cylinder  head  and  scavenging 
])orts  arranged  to  clear  the  exhaust  gases  and  impart  a 
circular  motion  to  the  air  which  persists  during  com¬ 
pression  and  improves  mixture  of  fuel  and  air. 

Two-piece  construction  is  used  for  the  cylinder  heads; 
the  lower  section,  which  is  exposed  to  the  heat  of  com¬ 
bustion,  is  of  cast  steel  and  water-cooled.  Two  liners 
are  inserted  in  each  cylinder  block,  one  for  each  end  of 
the  piston.  It  is  reported  that  these  liners  can  be  replaced 
in  fifteen  hours  and  that  piston  rings  can  he  replaced  at 
S3  to  $4  apiece.  However,  long  intervals  are  expected 
between  replacements. 

Cylinder  and  crankcase  lubrication  are  entirely  sep¬ 
arate.  The  latter  cannot  he  contaminated  by  carbon  from 
the  waste  gases  or  diluted  with  unburned  oil  as  the  crank¬ 
case  assembly  is  isolated  from  the  cylinder  blocks,  the 
pistons  passing  through  packing  glands  at  the  bottom  of 
the  cylinders.  Cylinder  oil  is  pumped  from  yard  storage 
to  a  tank  on  the  roof,  whence  oil  is  fed  by  gravity  to 
lubricators  on  each  cylinder  having  twelve  feeds — six  for 
the  upper  section,  four  for  the  lower  section  and  two  for 
the  piston  rod.  Each  engine  has  its  individual  crankcase 
oil  system  (including  a  motor-driven  pump,  centrifugal 
filter,  two  edge-type  filters,  an  oil  cooler  and  sump  tank), 
through  which  circulation  is  continuous.  It  is  expected 
that  one  charge  of  lubricating  oil  will  last  about  five 
years. 

From  two  storage  tanks  holding  15,000  and  9,500  bbl. 
of  oil,  respectively,  fuel  oil  is  pumped  through  centrifuges 
to  the  day  tanks  located  on  the  roof,  each  unit  having  its 
individual  day  tank.  From  these  the  oil  flows  by  gravity 
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Metal-clad  switchgear  is  indicated  throughout.  Vertical 
dashed  lines  terminating  in  arrowheads  indicate  installed 
feeder  circuits  similar  to  those  at  left ;  details  omitted 
to  save  space.  Dashed  section  in  main  and  reserve 
Duses  indicates  section  that  loops  up  over  control  room 


which  will  divide  switchgear  of  ultimate  station  into 
two  sections.  Space  is  provided  for  feeder  regulators, 
although  none  are  used  now.  The  method  of  connecting 
any  feeder  breaker  to  either  main  or  reserve  bus  was 
illustrated  on  page  143  of  the  July  29  issue. 


37,500  kva. 
in  Diesel  units 


to  the  injection  pump,  which  is  of  the  bypass  control, 
counter-stroke  type.  The  amount  of  fuel  forced  through 
the  discharge  valve  depends  upon  the  setting  of  the  by¬ 
pass  valve,  in  turn  actuated  by  the  control  shaft  and  gov¬ 
ernor  servomotor.  The  latter  is  a  small  reversing  field 
d.c.  motor  under  the  control  of  the  engine  governor.  Fuel 
oil  is  forced  into  the  cylinders  at  10,000  lb.  per  square 
inch  pressure.  Compression  pressure  is  approximately 
445  lb.  per  scjuare  inch  at  a  temperature  of  1,100  deg.  F. 
and  combustion  pressure  is  690  lb.  per  square  inch. 

Each  Diesel  engine  requires  approximately  27,000 
c.f.m.  of  air  at  rated  capacity  for  scavenging  the  exhaust 
gases.  This  is  provided  through  five  air  washers,  on  the 
roof  of  the  plant,  and  five  blowers,  each  situated  adjacent 
to  the  engine  it  supplies.  The  blowers  are  driven  by 
400-hp.,  3,000-r.p.m.  motors.  Under  normal  operating 
conditions  the  waste  gases  and  scavenging  air  exhaust  at 
temperatures  ranging  from  525  to  625  deg.  F. 

Because  experience  has  shown  that  impure  cooling 
water  will  form  a  scale  on  the  inside  of  water  jackets  and 


pistons  and  reduce  efficiency  and  increase  maintenance 
costs,  distilled  water  is  used  as  the  circulating  medium.  It 
is  produced  by  utilizing  waste  heat  in  the  exhaust.  Each 
manifold  terminates  in  ;  waste-heat  boiler  which,  used  in 
conjunction  with  a  double-effect  evaporator  system,  pro¬ 
duces  the  pure  water.  The  distilled  water  is  circulated 
through  a  closed  system  composed  of  a  reservoir,  one  side 
of  a  heat  exchanger,  circulating  pumps  and  water  jackets 
of  cylinders  and  pistons.  Each  engine  has  two  centrifugal 
pumps  driven  by  a  common  motor,  one  pump  supplying 
cooling  water  for  the  cylinder  and  lubricating  oil  coolers, 
the  other  for  pistons  and  generator  air  coolers.  In  the 
heat  exchangers  the  distilled  water  gives  up  its  heat  to 
raw  water,  which  is  also  in  a  closed  system  composed  of 
the  heat  exchanger,  pump  and  cooling  tower.  The  cool¬ 
ing  towers  are  of  the  forced-draft  type,  sectionalized  for 
unit  operation  which  characterizes  the  plant  design. 
Each  section  is  designed  to  dissipate  more  than  17,000,- 
000  B.t.u.  at  rated  load. 

Control  for  the  engines  is  provided  by  individual  con¬ 
trol  boards,  installed 
directly  behind  each 
engine  in  the  generat¬ 
ing  room.  On  one 
panel  are  mounted  the 
push-button  switches 
for  starting  the  auxili¬ 
aries  for  that  particu¬ 
lar  engine.  By  using 
magnetic  control  for 
all  auxiliaries  it  was 
possible  to  arrange  the 
push  buttons  in  a 
group  so  that  the 
operator,  in  starting 
the  unit,  presses 
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successive  “start”  buttons  in  the  logical  sequence  from 
left  to  right  and  top  to  bottom.  By  following  this  sequence 
the  scavenging  air  blower,  auxiliary  lubricating  oil  pump, 
air  washer  pump,  piston  water  valve,  cylinder  water 
valve,  generator  water  valve,  engine  water  pump,  tower 
water  pump,  tower  fans,  heat  exchanger  valves  for  en¬ 
gine  water  and  tower  water,  cooling  tower  section  valves 
from  the  header,  blower  discharge  valves  and  lubricating 
oil  centrifuges  are  started  in  their  proper  order.  By  the 
time  the  last  button  is  pushed  pumps  and  blowers  have 
come  up  to  speed  and  the  whole  unit  is  ready  to  go  on  the 
line,  the  operation  from  a  cold  start  taking  less  than  two 
minutes.  The  remaining  panels  carry  the  upper  and  lower 
cylinder  pyrometers,  water  temperature  and  pressure  in¬ 
dicators  and  a  tele-indicator  conveying  commands  from 
the  station  control  board  to  the  engine  control  panel. 

Compressed  air  for  starting  is  stored  in  a  bank  of  ten 
steel  bottles,  each  containing  36  cu.ft.,  or  sufficient  air 
for  ten  “starts.”  A  motor-driven  air  compressor  auto¬ 
matically  maintains  this  compressed  air  reserve.  In  addi¬ 
tion,  there  is  a  600-hp.  high-speed  gasoline  engine,  direct 
connected  to  a  500-kva.,  three-phase  generator,  which  has 
sufficient  capacity  to  start  a  scavenging  blower  with  the 
necessary  water-circulating  pumps. 

In  most  cases  it  is  possible  to  obtain  the  circulating 
water  or  fuel  supply  for  one  unit  in  emergencies  through 
the  corresponding  pumping  unit  of  any  other  engine  unit. 

Load  and  frequency  control 

To  maintain  a  flat  speed  characteristic  from  low  load 
to  full  load  and  thus  eliminate  frequency  droop  with  load 
changes  a  complete  automatic  load  and  frequency  control 
system  has  been  installed.  This  sends  corrective  impulses 
to  the  governor  synchronizing  motor  in  the  proper  direc¬ 
tion  to  increase  or  decrease  the  compression  of  the  gov¬ 
ernor  spring  and  thereby  maintain  the  correct  operating 
condition  on  the  particular  unit  under  control.  There  is 
one  master- frequency  controller  for  all  units.  Any  unit 
can  be  placed  on  frequency  control  by  operation  of  the 
unit’s  selector  switch  and  that  unit  then  operates  to  main¬ 
tain  correct  instantaneous  frequency.  Each  unit  has  a 
load  controller  which  always  operates  on  that  unit  for  any 
type  of  load  control,  either  by  assisting  with  frequency 
regulation  on  proportionate  load  distribution  or  by  main¬ 
taining  a  fixed  load  on  base-load  control  at  some  pre¬ 
determined  point,  such  as  the  maximum  efficiency  unit 
load. 

The  master- frequency  controller  employs  the  well- 
known  impedance-bridge  frequency  measuring  circuits 
and  is  sensitive  to  instantaneous  frequency  variations  of 
0.01  cycle.  When  the  frequency  deviates  from  the  50- 
cycle  control  point  correcting  impulses  are  sent  to  the 
governor  motor  adjusting  the  fuel  feed  to  the  Diesel 
engine,  increasing  or  decreasing  its  speed  to  restore  the 
frequency  to  normal.  The  controller  therefore  acts  as  a 
micrometer  adjustment  on  the  governor  setting.  The 
controller  is  of  the  proportional-step  type  providing  cor¬ 
recting  impulses  proportional  to  the  frequency  deviation. 
This  feature  not  only  brings  the  frequency  back  to  nor¬ 
mal  much  more  rapidly  than  an  impulse  of  unvarying 
duration  but  also  prevents  hunting. 

For  load  control  the  load  on  each  unit  is  measured  by 
a  thermal  converter,  which  is,  in  effect,  a  wattmeter  ex¬ 
cept  that  it  produces  a  d.c.  emf.  proportional  to  the  a.c. 
power  input.  The  emf.  of  the  thermal  converter  on  the 
unit  which  is  under  proportionate  load  control  is  opposed 


One  of  engine  control  boards 

By  pu.shlng  buttons  in  order  arranged  auxiliaries  are 
started  in  proper  sequence. 


to  the  emf.  of  the  thermal  converter  of  the  unit  under 
frequency  control,  through  the  galvanometer  of  its  load 
controller.  If  the  unit  on  frequency  control  picks  up  load 
the  emf.  produced  by  its  thermal  converter  will  momen¬ 
tarily  be  higher  than  that  produced  by  the  converter  at  a 
proportionate  load  unit.  This  causes  the  load  controller 
on  the  proportionate  load  unit  to  send  impulses  to  its 
governor  motor  to  increase  load  until  the  two  emf.’s  are 
equal. 

Ordinarily  one  unit  controls  frequency  and  the  remain¬ 
ing  units  are  placed  on  proportionate  load  control  in  this 


Test  Data  on  Engine  Operation 


Load 

1/2 

3/4 

I/I 

Mean  speed  (r.p.m.) . 

168.8 

168.9 

168.2 

Indicated  horsepower . 

4,199 

6,016 

7,804 

Brake  horsepower . 

...  3,517.5 

5,207 

6,864 

Power  absorbed  by  blower  (hp.) . 

338 

338 

338 

Net  horsepower . 

...  3,179.5 

4,869 

6,526 

Fuel 

Total  per  hour  (lb.) . 

1,220 

1,807 

2,498 

Per  indicated  hp.  (lb.) . 

0.291 

0.305 

0.320 

Per  brake  hp.  (lb.) . 

0.347 

0.347 

0.364 

Per  net  brake  hp.  (lb.) . 

0.384 

0.371 

0.383 

Cylinder  cooling  water  (gal.  per  minute) . 

547 

600 

630 

Piston  cooling  water  (gal.  per  minute) . . 

325 

330 

356 

Temperatures 

Water  inlet  (deg.  F.) . 

94 

95 

99 

Cylinder  water  outlet  (deg.  F.) . 

no 

114 

125 

Piston  water  outlet  (deg.  F.) . 

no 

114 

122 

Exhaust  gases  (deg.  F.) . 

312 

419 

582 

Turbo-blower  inlet  (deg.  F.) . 

82 

81 

80.5 

Engine  air  inlet  (deg.  F.) . 

109 

no 

III 

Mechanical  efficiency  (per  cent) . 

84 

86  5 

87.8 

Total  efficiency  (per  cent) . 

36.1 

37.5 

36.3 

On  the  basis  of  full  load  operation  with  an  efficiency  of  36. 3  the  heat  allocation 
resulting  from  fuel  combustion  is  estimated  to  be  as  follows: 


B.t.u. 

Per  Cent 

Engine  shaft  (net  hp.) . 

16,500,000 

36.3 

(Pooling  water . 

11,800,000 

26.0 

Exhaust  gases . 

15,400,000 

33.7 

Friction,  radiation,  etc . 

1,800,000 

4.0 

45,500,000 

100.0 
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plant.  On  a  system  where  load  swings  are  large  in  pro¬ 
portion  to  the  capacity  of  a  single  unit,  this  provides  bet¬ 
ter  frequency  control  and  improves  the  over-all  efficiency 
of  the  station. 

When  it  is  desirable  to  place  any  unit  on  base-load  con¬ 
trol,  the  thermal  converter  emf.  output  is  matched  against 
a  fixed  emf.  corresponding  to  the  load  to  be  held  on  that 
unit.  If  the  output  of  the  unit  changes,  the  emf.  of  its 
thermal  converter  changes  proportionately  and  the  gal¬ 
vanometer  of  the  load  controller  acts  to  send  correcting 
impulses  to  the  governor  motor  of  that  particular  unit. 

In  addition,  each  generator  unit  is  provided  with  a 
second  thermal  converter  unit  which  is  connected  into  the 
totalizing  load  recorder  system.  The  emf.  output  of  each 
of  the  thermal  converter  units  is  connected  in  series  to 
produce  a  totalizing  effect  which  is  recorded  on  the 
totalizing  meter  and  transmitted  to  indicators  on  the  sta¬ 
tion  control  board  and  in  the  operating  room. 

A  combined  master- frequency  and  time-error  recorder 
is  equipped  with  an  anticipating  feature  which  analyzes 
the  trend  in  the  frequency  band  and  correspondingly 
directs  the  cutoff  point  of  the  impulses  from  the  fre¬ 
quency  controller.  This  feature  comes  into  operation  for 
large  frequency  changes  and  allows  the  frequency  con¬ 
troller  to  send  correcting  impulses  as  long  as  the  fre¬ 
quency  is  going  away  from  the  control  setting.  As  soon 
as  the  trend  changes  the  number  of  impulses  is  decreased. 

Features  of  electrical  construction 

Aside  from  the  prime  movers,  there  are  a  few  other 
interesting  practices  in  this  plant  and  the  system  to  which 
it  is  connected.  Metal-clad  switchgear  is  used  exclusively 
for  all  the  7,200-volt  circuits,  including  generator,  bus- 
tie,  bus-sectionalizing  and  feeder  breakers.  They  are  de¬ 
signed  for  15  kva.  and  250,000  kva.  rupturing  capacity. 
Likewise  for  the  2,300  and  460-volt  auxiliary  power  cir¬ 
cuits  metal-clad  switchgear  is  used.  The  switching 
facilities  are  schematically  indicated  in  an  accompanying 
diagram.  Metal-clad  units  solidly  ground  each  generator 
neutral  to  a  common  grounding  system  composed  of  two 
1,000, 000-circ.mil  stranded-cable  buses  terminating  at 
each  end  in  a  5-ft.  x  16-in.  diameter  copper  cylinder 
buried  in  charcoal  and  copper  sulphate  below  permanent 
moisture. 

All  conduits  entering  the  station  control  board  and 
metal-clad  switchgear  are  grouped  in  exposed  runs  sus¬ 
pended  from  the  ceiling  of  the  basement  to  facilitate 
further  additions  or  changes.  All  control  and  station  aux¬ 
iliary  wiring  consists  of  lead-covered  multiple  or  single¬ 
conductor  30  per  cent  Para  rubber-insulated  cables.  Cir¬ 
cuits  of  2.3  kv.  and  above  are  lead-covered,  paper-insu¬ 
lated  cable. 

Control  of  the  entire  station  is  centralized  in  a  com¬ 
bination  bench  and  vertical  instrument  board  embodying 
21  panels  arranged  in  semi-circular  formation.  Besides 
the  usual  indicating  instruments  and  control  switches, 
there  are  mounted  on  it  the  engine-room  signal  trans¬ 
mitters  and  indicators  and  controls  for  placing  any  gene¬ 
rator  on  base-load,  proportionate-load  or  automatic- 
frequency  control.  Back  of  this  board,  separated  from  it 
by  a  4-ft.  6-in.  walkway,  is  the  relay  board  carrying  load 
and  frequency -control  instruments,  various  recorders  and 
quick-response  voltage  regulators.  Vertical  metal  wiring 
gutters  and  terminal  boards  inclosed  by  removable  covers 
protect  the  back-of-board  wiring.  Space  under  the  walk¬ 
way  permits  connections  between  the  boards,  but  even 


here  isolation  of  circuits  is  provided  by  transverse  metal 
barriers  at  intervals.  A  metal  channelway  along  the  cen¬ 
ter  of  the  walkway  permits  longitudinal  connections 
without  exposing  them  to  transverse  connections. 

Shadowless,  glareless  illumination  having  an  intensity 
of  11  ft.-candles  is  provided  in  the  control  room  by 
translucent  glass  ceiling  panels  backed  by  reflectors. 

Control  power  is  provided  by  a  60-cell,  240-amp.-hour 
battery  operated  in  parallel  with  a  diverter-pole  gene¬ 
rator.  In  case  of  power  failure  station  lighting  is  auto¬ 
matically  thrown  onto  the  battery,  which  will  carry  it  for 
24  hours. 

Various  voltages  from  1 10  volts  d.c.  to  440  volts,  three- 
phase,  can  be  obtained  at  any  of  the  convenience  outlets 
throughout  the  plant.  This  is  permitted  by  connecting  the 
outlets  to  three  separate  circuits  terminating  in  a  transfer 
plug  and  jack  board  under  the  control  of  the  chief  opera¬ 
tor,  who  makes  necessary  connections  at  the  request  of 
station  personnel.  As  a  further  precaution  each  plug  cir¬ 
cuit  is  provided  with  a  telephone  connection  with  the 
switchboard. 

Distribution  system 

Because  of  conditions  outlined  in  the  second  para¬ 
graph,  distribution  was  greatly  simplified.  The  sixteen 
feeders  are  relatively  short  and  of  uniform  length,  per¬ 
mitting  all  regulation  to  be  done  on  the  station  bus.  For 
mechanical  reasons  it  was  desirable  to  limit  the  circuits  to 
Xo.  4/0  wire.  By  comparing  the  standard  voltages  from 
2.3  kv.  to  13.2  kv.  it  was  decided  that  6,600  volts,  the 
nearest  standard  to  the  generator  voltage,  would  give  sev¬ 
eral  advantages: 

1.  Transformers  between  generators  and  circuits  were  avoided. 

2.  Voltage  regulation  at  most  distant  customers  will  not  ex¬ 
ceed  5  per  cent  with  proper  control  of  bus  voltage. 

3.  Circuits  can  be  worked  on  while  energized,  thus  avoiding 
need  of  duplicate  circuits. 

4.  State  requirements  for  clearances  are  less  for  voltages 
under  7,500. 

5.  Distribution  transformers  will  cost  about  16  per  cent  less 
than  11-  or  13-kv.  units,  in  the  sizes  needed. 

6.  Poles,  fixtures  and  line  insulation  are  less  than  at  higher 
voltages. 

7.  Each  feeder  will  carry  3,500  kw.  maximum. 

Feeders  from  the  metal-clad  switchgear  leave  the  sta¬ 
tion  through  a  cable  tunnel  and  emerge  through  tubular 
riser  poles,  where  they  are  converted  into  overhead  cir¬ 
cuits.  At  present  there  are  five  riser  poles,  each  carrying 
from  two  to  four  feeders,  with  a  capacity  for  six.  Pin- 
type  insulators  with  9-in.  leakage  surface  are  used,  with 
two  8^-in.  disk  insulators  for  dead-ends.  This  size  was 
used  to  reduce  outages  from  flashover  and  necessity  for 
frequent  washing,  which  might  otherwise  occur  due  to 
considerable  dust  and  conducting  material  subject  to 
ocean  fog. 

Large  consumers  are  served  by  standardized  substa¬ 
tions  consisting  of  a  circuit  breaker  housed  in  a  weather¬ 
proof  cabinet  and  three  transformers.  The  equipment  is 
inclosed  by  a  10-ft.  wire  fence  supported  by  angle  irons, 
which  also  carry  the  terminal  structures  for  incoming¬ 
outgoing  lines  and  the  buses.  With  these  standardized 
substations  time  and  expense  are  saved  in  connecting  new 
customers  and  the  equipment  has  high  salvage  value. 

The  design  and  construction  of  this  plant  and  system 
was  under  the  supervision  of  the  city  engineer,  Howard 
McCurdy;  Wayne  N.  Johnson,  electrical  engineer,  and 
Carl  A.  Heinze,  consulting  engineer. 
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Typical  Utility 

Earns  Modest  Return  on  Capital 


SEVERAL  misconceptions  about  unholy  profits  and 
immunities  of  the  utility  business  are  “knocked  in 
the  head”  by  an  analysis  of  the  financial  history  of 
a  company  which  has  had  phenomenal  but  consistent  and 
methodical  growth.  Every  five  years  the  Detroit  Edison 
Company  has  published  a  resume  of  its  progress  and  in 
the  latest  of  these  booklets  there  is  again  a  complete  dis¬ 
closure  of  all  fiscal  details.  With  one  or  two  early  and 
minor  exceptions  every  share  of  stock  of  the  company, 
all  common,  has  been  issued  for  cash  at  par.  That 
means  that  capitalization  represents  investment.  On  its 
invested  and  borrowed  capital  the  company  has  earned 
and  paid  over  all  only  6.17  per  cent  for  the  whole  30-year 
period  since  1903.  In  spite  of  the  fact  that  the  com¬ 
pany  superseded  others  which  had  had  some  seventeen 
years  of  history  behind  them,  there  was  a  nine-year 
period  during  which  no  dividends  were  paid  by  the 
present  company.  This  confirms  the  “early  lean  years” 
so  often  heard  about  in  rate  cases. 

Nor  was  there  any  huge  building  up  of  equity  in  the 
property  for  the  stockholder,  the  surplus  account  (re¬ 
invested  in  plant)  representing  at  the  end  of  1932  $18,- 
138,102.92,  against  a  total  capital  of  $261,226,000  and 
a  total  plant  book  value  of  $285,305,209.70.  With  such 
close  agreement  there  can  be  little  risk  that  any  other 
case  for  a  computation  of  return  would  show'  more  than 
the  modest  range  of  values  shown  by  the  insert  plot  in 
Fig.  1.  Capital  has  grown  consistently  in  conformity 
with  the  magnitude  of  gross  operations,  the  balance  be¬ 
tween  bonds  and  stock  has  been  remarkably  well  main¬ 
tained  and  the  corporate  structure  has  changed  since 
1903  only  as  a  reflex  of  general  metropolitan  and  in¬ 
dustrial  grow'th  of  the  unified  Detroit  area. 

In  the  30-year  period  the  population  in  the  area  served 
has  grown  from  313,000  to  2,300,000,  a  7^  to  one  in¬ 
crease,  and  within  the  city  of  Detroit  the  assessed 
valuation  has  mounted  from  $272,000,000  to  $3,775,- 
000,000.  Meanwhile,  total  earnings  of  the  company  and 
its  utility  subsidiaries  have  grown  over  100-fold,  that  is 
from  $533,847  to  $56,558,279  for  the  peak  year  of  1929. 
The  1932  figure  of  $44,070,031  was  derived  93.9  per  cent 


Table  / — Taxes  per  Dollar  of  Gross 
Keep  Mounting 


Year 

Gross  Earnings 

Taxes 

Taxes  per  Dollar 
of  Gross  Earnings, 
Cents 

1922 . 

.  $26,408,159.01 

$1,718,717.30 

6.5 

1923 . 

.  31.724.184.85 

2,151,000.00 

6.8 

1924 . 

.  34,163,286.50 

2,641,100.00 

7.7 

1925 . 

.  38  948.782.51 

3,131,850.00 

8.0 

1926 . 

.  44.854.735.44 

4.049,600.00 

9.0 

1927 . 

.  47.379.778.70 

4,586,000.00 

9.7 

1928 . 

.  52,366,334.72 

5,111.000.00 

*9.8 

1929 . 

.  56,558.278.78 

5,436,000.00 

9.6 

1930 . 

.  53.706.925.69 

5.750.000.00 

10.7 

1931 . 

.  49.232.500.69 

5.767.000.00 

11.7 

1932  . 

.  44,070.031.17 

5,699.000.00 

12.9 
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Detroit  Edison  reflects  modest  returns 

Return  on  capital  has  never  exceeded  7.45  per  cent.  The 
30-year  average  is  only  6.17  per  cent.  For  fourteen 
years  out  of  the  30  it  was  less  than  6  per  cent. 

from  electric  service,  30.4  per  cent  of  which  was  from 
residential,  24.2  per  cent  from  commercial  and  33.4  per 
cent  from  power  customers.  To  render  this  service  the 
total  electric  plant  capacities  were  expanded  from  4,870 


Table  II — Depreciation-Retirement  Reserve 
Steadily  Increased 


Appropriated 

Net  Charges 

Balance  in 

Fixed  Capital 

to  Retirement 

Against  Retire-  Retirement 

Property 

Per 

Year 

Reserve 

ment  Reserve 

Reserve 

and  Plant 

Cent 

1922  . . 

.  .$2,415,000.00 

$1,559,140.71 

$3,704,068.33 

$95,316,390.67 

3.89 

1923... 

..  3,455,000.00 

1,315,987.73 

5,843,080.60 

109,653,868.63 

5.33 

1924... 

..  3,923,000.00 

1,716,913.  15 

8.049,167.45 

134,479,786.69 

5.99 

1925... 

..  5,155,000.00 

2,175,693.62 

11,028,473.83 

153,056,933.35 

7.21 

1926... 

..  6,480,000.00 

3,429,645.42 

14,078,828.41 

183,009,735.21 

7.69 

1927... 

..  6,495,000.00 

4,035,267.42 

16.538.560.99 

205,477,893.60 

8.05 

1928... 

..  8,050,000.00 

4,014,032.00 

20,574,528.99 

229.688,868.30 

8.90 

1929... 

..  7,400,000.00 

4,233,05/.  97 

23.741.477. 02 

258,997,183. 12 

9.  17 

1930... 

. .  6,900,000.00 

4,886,148.7/ 

25,755,328.3/ 

273,273,250. 00 

9.42 

1931... 

. .  5.500.000.00 

3.965,754.06 

27.289,574.25 

278,933,188.88 

9.7» 

1932... 

. .  5,500,000.00 

3.220,414.08 

29,569,160.  17 

285,305,209.  70 

10. 3o 

ELECTRICAL  WORLD  —  November  4,193^ 


t 


-A 


kw.  in  1903  to  846,160  kw.  in  1932.  Plant  investment 
at  the  end  of  1932  stood  at  $285,305,209,  or  $337  per 
plant  kilowatt. 

Capital  outstanding  consists  of  $134,000,000  in  bonds 
and  a  capital  stock  entry  of  $127,226,000,  representing 
stock  sold  for  cash  at  $100  par  value  per  share,  none 
preferred.  On  the  borrowed  and  invested  capital  dur¬ 
ing  the  three  decades  there  has  been  paid  interest  in  the 
amount  of  $69,815,557  and  dividends  to  a  total  of  $89,- 
261,324.  A  particularly  significant  fact  is  that  taxes 
have  totaled  $53,762,079.  Payments  for  fuel,  on  the 
other  hand,  have  amounted  to  $99,071,300.  Taxes  have 
thus  been  more  than  half  the  cost  of  fuel  (Detroit  Edison 
has  only  a  small  amount  of  hydro)  and  constitute  prac¬ 
tically  one-third  as  much  as  paid  for  the  use  of  money 
in  the  business.  The  state,  which  hazards  no  capital, 
derives  one  dollar  for  every  three  dollars  advanced  to 
those  who  make  the  business  possible.  Benefits  of  the 
state  accrue  almost  entirely  to  the  individual,  and  the 
savings  of  the  individual,  in  so  far  as  they  are  in¬ 
vested  in  this  predominantly  electric  utility  enterprise, 
thus  return  indirectly  one  dollar  in  tangible  and  in¬ 
tangible  governmental  services  for  each  three  dollars 
direct  return  upon  the  invested  capital. 

That  this  assessment  on  utilities  has  steadily  grown 
and  pre-empted  a  rapidly  increasing  share  of  the  dis¬ 
tributed  profits  of  the  business  is  shown  in  the  case  of 
this  company  by  Table  I,  but  more  by  the  fact  that  taxes 
in  1932  called  for  $5,699,000,  whereas  interest  and  divi¬ 
dends  (the  latter  cut  first  from  8  to  6  and  then  4  per 
cent  for  that  year)  totaled  $14,897,000,  a  ratio  of  one 
to  2.63.  Incidentally,  taxes  in  1932  cost  practically  1^ 


W  hat  becomes  of  the  Detroit  Edison’s  consumer’s  dollar 

Twenty-three  cents  went  in  1929  to  pay  dividends  (14.7 
cents)  and  provide  for  surplus  accretions  (8.52  cents). 
Interest  took  another  10  cents.  Out  of  these  two  allot¬ 
ments  came  the  24.4  cents  return  to  the  investor  for  the 
$3.93  he  had  provided  to  establish  the  plant  for  use  of 
which  the  consumer  pays  $1  per  year. 

By  1932  net  income  of  only  15  cents  was  afforded  out  of 
the  consumer’s  dollar  and  draft  on  surplus  to  the  extent 
of  practically  $1,500,000  was  necessary  to  support  even  a 
halved  dividend. 


times  as  much  as  fuel,  due  in  part  to  the  lowered  volume 
of  generation,  low  price  and  enhanced  efficiency  (1.15  lb. 
of  coal  per  feeder  kw.-hr.,  as  against  3.51  lb.  in  1906). 

From  two  to  three  million  dollars  have  been  added 
each  year  to  the  retirement  reserve  since  1922 ;  it  stands 
now  at  $29,569,160,  against  a  plant  book  value  of  $285,- 
305,209.  Withdrawals  from  this  fund  have  fluctuated 
from  year  to  year,  but  the  range  of  the  ratio  of  with¬ 
drawals  to  appropriated  increments  has  lain  between 
0.38  in  1923  and  0.722  in  1931 ;  in  the  latter  year  the 
appropriation  found  itself  pared  to  $5,500,000  from  its 
1928  peak  of  $8,050,000.  As  for  surplus,  it  also  showed 
a  reduction,  to  $18,138,102  in  1932  from  its  high  value 
of  $21,691,447  in  1930.  Surplus  at  the  end  of  1932  was 
6.37  per  cent  of  plant  book  value,  higher  in  proportion 
than  it  had  been  at  any  of  the  previous  five-year  report 
intervals. 

In  the  years  preceding  1923  increments  to  retirement 
reserve  for  depreciation  had  been  charged  out  of  both 
operation  and  surplus.  In  the  last  ten  years  the  retire¬ 
ment  reserve  has  been  augmented  consistently  by  charges 
to  operation.  Experience  in  that  period  has  shown  that 
almost  two-thirds  of  all  retirements  have  been  due  to  in- 
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adequacy  rather  than  to  wear  and  tear.  During  the  last 
three  stagnant  years  plant  replacements  have  largely 
ceased;  both  the  additions  to  and  the  withdrawals  from 
the  fund  have  correspondingly  decreased,  but  the  margin 
between  them  has  been  increased  to  cover  careful  esti¬ 
mates  for  the  years  just  ahead  which  may  well  demand 
and  justify  accelerated  rehabilitation  of  plant.  In  addi¬ 
tion  to  the  retirement  reserve  cited  for  depreciation  the 
company  carries  a  casualty  and  contingency  reserve  of 
$1,370,313  and  miscellaneous  reserves  of  $134,663. 

T 

Automatic  Oscilloscope 
Supplies  the  Proof 


By  GORDON  W.  GERELL 


Union  Electric  Light  &  Power  Company,  St.  Louis,  Mo. 


Lightning  never  strikes  twice  in  the  same  place  may 
be  a  true  saying,  but  this  is  not  to  say  that  it  won’t  hit 
the  two  sides  of  a  paired  circuit  almost  simultaneously 
at  two  places.  In  a  number  of  instances  there  have  been 
experienced  on  the  Union  Electric  Light  &  Power  Com¬ 
pany’s  system  cases  wherein  lightning  has  caused  both 
of  the  paired  circuits  of  a  double-circuit  line  to  relay, 
apparently  at  the  same  time.  In  those  cases,  in  which  the 
breakers  of  both  lines  are  cleared  by  the  single-line 
back-up  time-delay  relays,  the  relay  operations  are  quite 
easily  explained,  on  the  basis  of  a  single  stroke  involving 
both  lines  simultaneously. 

But  recently  there  was  experienced  on  a  portion  of  the 
132-kv.  transmission  system  connecting  the  Cahokia 
steam  station  with  the  Rivermines  substation  an  ap¬ 
parently  simultaneous  outage  of  both  sides.  One  line  was 
cleared  by  the  instantaneous  balanced  ground  relay  at 
Cahokia  (type  RDC)  and  by  the  instantaneous  direc¬ 
tional  ground  relay  (type  HR)  at  Rivermines.  The 
second  line  relayed  at  Cahokia  by  the  time-delay  direc¬ 
tional  ground  relay  (type  IC5Y1)  and  at  Rivermines  by 
the  instantaneous  directional  ground  relay  (type  HR). 

In  order  to  explain  logically  the  relay  operations  it 
would  be  necessary  to  state  that  lightning  struck  one  line 
first,  causing  it  to  relay,  as  mentioned,  and  that  after  a 
very  short  interval  of  time  a  second  stroke  involved  the 
other  line,  causing  it  to  relay  by  the  time-delay  relays. 
Two  lightning  strokes,  occurring  (within  a  few  cycles  of 


No.  2  ground  current- 


WzhLp.  SlZcmps. 

.  No.  2  phase  Iwe  current  \ 


No.  /  line 
''opened 


/  ground 
current 


2S,300  roll's 


\?9,S00J 

1  rolls 


68,200  rolls- 

The  evidence 


VoUage- phase  lo 
ntulral  132  kr  bus 


Two  strokes  are  proved  by  the  fact  that  the  first  caused 
ground  currents  In  both  No.  1  and  No.  2  lines  of  the 
double  circuit  and  23  cycles  later  only  No.  1  showed 
ground  current  as  No.  2  had  been  opened  by  the  first 
flashover. 


Almost 
simultaneous 
lightning  strokes 

Within  23  cycles  of 
the  first,  another  direct 
stroke  hit  the  remain¬ 
ing  line  of  the  double 
circuit  at  a  point  22 
miles  away. 


Balanced  ground 
relay  operated  here 
on  first  flashorer-^.. 


Cahokia 


Time  delay 
around  relay 
cleared  this 
switch  on  second 
stroke 


Cus+omer  Substation 


Cleared  by  rtrerse  power 
rday  on  first  stroke 


.  „  ,  Cleared  by  directional  ground 

,iv  vi,,  relay  on  second  stroke 


’  Rivermines  Station 


each  other),  one  on  one  side  and  one  on  the  other  side 
of  a  double-circuit  line,  is  not  a  phenomenon  that  is  met 
with  in  every-day  experience  and  appears  to  be  rather 
improbable.  In  this  particular  case,  though,  it  was  for¬ 
tunate  that  an  automatic  oscillograph  had  been  installed 
at  the  Rivermines  station,  connected  to  record  ground 
current  in  the  132-kv.  lines  emanating  from  this  station 
and  also  to  record  two  of  the  phase-to-neutral  voltages 
of  the  132-kv.  bus. 

The  record  obtained  in  this  instance  proved  without 
question  that  the  lightning  phenomena  were  exactly  as 
deduced  from  the  relay  operations.  Referring  to  the  ac¬ 
companying  oscillograph,  it  is  to  be  noted  that  there  are 
two  separate  current  and  voltage  disturbances,  taking 
place  within  23  cycles  of  each  other,  and  that  the  second 
disturbance  does  not  show  either  phase  current  or 
ground  current  in  the  No.  2  Cahokia-Rivermines  line, 
proving  that  it  opened  as  a  result  of  the  first  stroke. 
The,  at  first,  doubtful  relay  operations  are  therefore  com¬ 
pletely  explained  and  shown  to  be  correct  in  every 
respect. 

Successlul  Results 
in  Weldins  Cast  Steel 

Cast  steel  containing  0.28  per  cent  C,  0.86  per  cent 
Mn,  0.47  per  cent  Si  can  be  successfully  arc  welded  to 
cast  steel  or  hot-rolled  low-carbon  steel  by  means  of 
bare  and  fluxed  electrodes,  declared  Charles  H.  Jennings, 
Westinghouse  Research  Laboratories,  before  the  Amer¬ 
ican  Welding  Society.  Welding  on  cast  surfaces  pro¬ 
duces  results  approximately  equal  to  those  obtained  from 
welds  made  on  machined  surfaces.  The  average  tensile 
properties  obtained  from  welds  made  on  various  com¬ 
binations  of  cast  and  hot-rolled  low-carbon  steel  are  as 
follows : 


Bare  Fluxed 

Type  of  Joint  Electrodes  Electrodes 

Lb.  per  Sq.In.  Lb.  per  Sq.In. 

Fillet  welds  .  64,300  75,000 

Butt  welds .  63,000  73,600 
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The  ductility  obtained  from  welds  made  on  various 
combinations  of  cast  steel  to  cast  steel  as  obtained  by 
the  free-bend  method  is  8.0  per  cent  with  bare  electrodes, 
27.0  to  33  per  cent  with  fluxed  electrodes.  The  fatigue 
strengths  obtained  from  welds  made  on  various  com¬ 
binations  of  cast  and  low-carbon  steel  are  as  follows ; 

Bare  Fluxed 

Combinations  of  Welded  Plates  Electrodes  Electrodes 

Lb.  per  Sq.ln.  Lb.  per  Sq.In. 

Cast  steel  to  cast  steel .  15,800  . 

Cast  steel  to  hot-rolled  steel  .  14,000  23,200 

Hot-rolled  steel  to  hot-rolled  steel..  16,000  25,000 

Cast  steel  (parent  metal) .  26,000  . 

Hot-rolled  low-carbon  steel  (parent 

metal)  .  27,000  . 

The  welding  electrodes  used  in  all  cases  were  in. 
in  diameter.  The  welding  currents  employed  were  180 
amp.  for  the  bare  electrodes  and  about  190  amp.  for 
the  fluxed  electrodes. 


enced  have  been  accounted  for  by  the  conditions  of  the 
transformers.  Some  of  these  are  very  old,  with  insuffi¬ 
cient  oil  covering  the  terminals  and  coils  and  primary 
lead  clearances  to  the  case  very  poor.  No  transformer 
coil  failures  due  to  lightning  occurred  on  this  feeder  with 
interconnected  grounds.  On  this  circuit,  which  is  four- 
wire,  the  primary  neutral  is  interconnected  with  the  sec¬ 
ondary  neutral  at  each  transformer  installation.  The 
interconnection  was  carried  out  with  the  approval  of  the 
various  telephone  companies  in  the  territories  affected 
and  all  operations  were  in  close  co-ordination,  with  tele¬ 
phone  interests  making  tests  before  and  after  the  inter¬ 
connection.  So  far  no  interference  cases  have  arisen 
that  can  be  ascribed  to  the  grounded  primary  neutral. 

The  line  is  a  12-kv.,  Y-connected  rural  supply  feeder. 
All  the  grounds  are  ^-in.  driven  pipes  8  ft.  long.  The 
lightning  arrester  ground  is  tied  to  the  primary  and  sec¬ 
ondary  neutrals.  Three  separate  ground  pipes  are  in- 


T 

Ground  Interconnection 
Saves  Service 

By  F.  E.  HILL 

Dayton  Power  &  Light  Company,  Dayton,  Ohio 

Apparent  evidence  of  the  effectiveness  of  interconnec¬ 
tion  of  common  neutral  and  lightning  arrester  grounds 
in  terms  of  service  quality  arises  from  the  experience  of 
the  Dayton  Power  &  Light  Company  with  a  rural  service 
line  so  connected  for  observation  of  performance.  It  has 
been  found  that  ground  interconnection  has  greatly  re¬ 
duced  fuse  outages,  and  the  only  interruptions  experi- 


stalled  on  different  poles  at  each  transformer  installation. 
No  secondary  arresters  are  used  on  the  single  trans¬ 
former  installations,  but  on  the  Y-delta-connected  banks 
three  3(X)-volt  arresters  are  connected  to  the  phase  wires 
and  the  ground  connected  into  the  common  neutral.  If 
the  secondary  neutral  is  not  available  at  any  of  the  trans¬ 
former  installations  there  are  two  additional  ground  rods 
placed  on  the  primary  neutral. 

The  performance  of  the  line  in  a  severe  electrical 
storm  is  disclosed  in  the  accompanying  drawings.  In  one 
case  trouble  occurred  on  a' part  of  the  line  that  consisted 
only  of  the  primary  and  several  secondary  runs.  In  the 
other  case,  the  poles  carried  a  33-kv.  circuit  above  the 
rural  service  feeder.  To  show  the  apparent  effectiveness 
of  tying  grounds  together,  the  second  of  these  two  cases 
may  be  compared  with  another  instance  of  lightning 
trouble  that  cKcurred  on  a  6.6-kv.  delta  single-phase  pri¬ 
mary  below  a  33-kv.  line  and  which  had  no  ground  inter¬ 
connection.  There  were  three  transformers  on  this 


No  harm  to  branch  line 


■  Zamp.  B.L.fuse  33 
163  /  A  6 


branch  within  a  distance  of  one  mile  from  the  stroke. 
All  the  fuses  on  the  transformers  were  blown  and  a  fix¬ 
ture  was  damaged  on  the  premises  of  one  customer.  All 
the  flashovers  occurred  in  the  transformers  from  the 
primary  lead  to  the  transformer  case,  then  to  the  second¬ 
ary  neutral.  This  damage  is  to  be  considered  in  compari¬ 
son  with  the  much  reduced  trouble  in  the  two  cases  of 
direct  strokes  shown  by  the  drawings  and  their  accom¬ 
panying  captions. 


Poles  on  either  side  of  the 
transformer  at  (1)  were 
struck  by  lightning.  The 
only  effect  on  service  was  the 
opening  of  the  breaker  on  the 
33-kv.  line  which  is  carried 
on  the  same  poles  on  the 
north  and  south  road.  Re¬ 
ductions  jot  ground  _  res^t- 
ances  _by  *  interconnection  Is 
shown  by  pairs  of  figures  at 
ground  locations. 


Only  the  branch  line  fuse  was  blown 

Lightning  struck  the  pole  at  (2),  splintering  it  and  flash¬ 
ing  across  the  crossarm  braces.  As  a  result  of  this  ex¬ 
perience  consideration  is  being  given  to  bracing  cross- 
arms  only  on  the  side  of  the  neutral  wire  In  the  hope  of 
reducing  fuse  outages.  The  pairs  of  figures  at  the  various 
ground  locations  show  in  ohms  the  reductions  of  ground 
resistances  accomplished  by  ground  interconnections. 


■  If 

r-i-fiP/cK,-  50  52 
,  1  /^-y  ®  5  11 


65  35 
@65 


Direct- sfroke 
of  lightning 

(D 


35  40  25^ 
5  5  3  © 


10  amp. 
B.  L.  fuse 


...  2100 


_  . _ . ^ . .  1800* - - lOSO’ ■ 

2  phase  wires  and  neutral  - 12 kv.  open  t 
- -  ! phase  wire  and  neutro! -  6.9 ky. 


-10  amp.  B.L.H/se 
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:trical  Advances  the 


By  J.  W.  HARPER 

Industrial  Engineering  Department, 
General  Electric  Company,  Schenectady,  N.  Y. 


of  such  simplification  is  the  planer  type  milling  machine, 
with  individual  motors  on  each  head.  By  the  use  of 
such  motors  an  elaborate  system  of  shafts,  bevel  gears 
and  sliding  mechanical  connections  is  done  away  with 
and  a  simple,  direct  drive  substituted  for  it.  It  is  true 
that  the  aggregate  horsepower  involved  is  larger  than 
with  the  old  design.  However,  it  is  also  true  that  the 
machine  is  capable  of  turning  out  more  work,  since  the 
sum  of  the  capacities  of  all  the  motors  is  available  at 
all  times.  While  the  output  of  each  individual  motor 
may  be  less  than  that  of  the  single  motor,  yet  this  is  not 
all  dead  loss,  since  considerable  amounts  of  power  were 
consumed  in  the  mechanical  system  of  the  older  drive, 
so  the  actual  power  available  at  the  tool  or  tools  was 
often  appreciably  less  than  the  rating  of  the  driving 


Milling  machine  has  motors  on  each  of  four  heads 

Ingrersoll  miller  of  the  planer  type  is  powered  by  20-hp., 
900/1, 800-r.p.m.  d.c.  motors.  The  feed  is  driven  by  a 
25-hp.,  600/1, 500-r.p.m.  motor.  The  control  panel  is 
mounted  in  the  cross  girt. 


WHEN  designing  a  machine  tool  today  the  de¬ 
signer  hopes  to  evolve  the  simplest  and  neatest 
machine  comjiatible  with  the  work  it  is  to  do. 
He  attempts  to  eliminate  all  unnecessary  mechanical 
devices  and  make  the  operation  of  the  machine  as  flexible 
and  simple  as  possible.  Instead  of  fancy  curves  and 
decorations,  the  simplest  lines  are  employed.  Because 
of  unsightly  pulleys,  gear,  belts,  etc.,  it  has  often  been 
difficult  to  attain  this  end.  However,  recent  designs  of 
some  machines  show  a  marked  tendency  to  substitute 
electrical  for  mechanical  accessories  of  this  character. 
New  machines  must  be  extremely  rigid  to  withstand 
tlie  requirements  of  the  new  carbide  cutters.  They  must 
also  be  capable  of  higher  speeds  for  the  same  reason,  but 
at  the  same  time  high-speed  steel  is  still  largely  used, 
so  that  the  resultant  speed  range  may  have  to  be  quite 
wide.  This  higher  speed  of  o|:)eration  also  requires  that 
more  thought  l>e  given  to  the  handling  operations  to 
reduce  non-productive  time  to  a  minimum. 

The  type  of  electrical  equipment  used  can  frequently 
be  a  great  hel])  in  accomplishing  these  desired  results. 
All  too  often  the  designer  has  not  taken  full  advantage 
of  the  possibilities,  or  has  only  Ijegun  to  consider  them 
at  an  advanced  stage  of  his  design  where  it  may  be 
difficult  or  impossible  to  use  them  without  undue  expense. 
Considering  the  question  of  simplification  alone,  elec¬ 
trical  devices  frequently  are  an  aid  in  getting  rid  of 
objectionable  mechanical  adjuncts. 

Putting  a  motor  on  a  machine  to  jxirform  a  specific 
function  frequently  })ermits  the  elimination  of  cumber¬ 
some  and  often  intricate  mechanical  drives.  An  instance 


motor. 

In  some  cases  this  “sectional  motorization”  has  been 
carried  so  far  that  not  only  motors  but  also  generators 
have  been  mounted  on  the  machine  w'here  adjustable 
speed  was  required  for  individual  motions  of  a  machine 
which  was  otherwise  driven  by  alternating-current  mo¬ 
tors.  It  would  appear  that  adding  to  the  number  of 
motors  would  increase  the  complexity  of  the  machine. 
On  the  other  hand,  a  marked  decrease  in  mechanical 
parts  can  usually  be  effected.  It  is  a  much  simpler  mat¬ 
ter  to  run  a  few  wires  than  to  use  shafts  and  gears  which 
have  always  to  be  located  in  fixed  relations  one  with 
the  other.  A  copper  wire  undoubtedly  provides  the. 
simplest  and  least  expensive  means  of  getting  power 
from  one  point  to  another. 

Flange  and  “tincan”  motors  liked  by  designers 

Of  course,  in  advocating  the  use  of  more  motors  on 
a  machine  we  must  not  lose  sight  of  the  fact  that  to 
carry  the  simplification  idea  to  its  logical  conclusion  the 
motor  manufacturer  must  be  prepared  to  furnish  vari¬ 
ous  modifications  of  his  standard  motor  mountings  so 
that  the  desired  result  may  be  more  readily  achieved.  A 
machine  is  not  made  any  simpler  mechanically  or  im¬ 
proved  in  appearance  when  a  bulky  motor  bracket  must 
be  used  to  support  the  motor.  Consequently,  there  is 
a  decided  trend  toward  flange  or  end-mounted  motors, 
which  can  be  bolted  directly  to  the  side  of  the  machine. 
Even  such  arrangements  may  often  be  objectionable  so 
that  recourse  must  be  had  to  motor  parts  only.  The 
woodworking  industry  has  used  for  years  the  drawn-shell 
type  of  motor,  the  stator  of  which  can  be  slipped  inside 
a  simple  housing.  In  this  way  the  motor  becomes  an 
integral  part  of  the  machine.  With  the  growing  tend¬ 
ency  to  use  more  motors  on  each  machine  tool  the  field 
for  this  type  of  motor  is  continually  widening. 

It  is  only  natural  to  expect  that  in  attempting  to 
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utilize  a  multiplicity  of  motors  occasions  will  arise  where 
modifications  of  standard  motor  construction  will  be 
necessary,  other  than  the  semi-standard  type  just  men¬ 
tioned.  To  meet  certain  space  requirements,  long,  small- 
diameter  motors  may  be  specified.  If,  however,  the  ma¬ 
chine  designer  is  familiar  with  the  motor  sizes  and 
mountings  available  from  the  different  manufacturers 
he  should  be  in  a  position  to  give  and  take  in  his  designs 
so  that  the  call  for  such  specials  would  be  kept  to  a 
minimum.  It  is  altogether  conceivable  that  a  new  line 
of  motors  for  application  to  machine  tools  may  evolve, 
similar  to  the  high-speed  woodworking  machine  motors, 
although  it  now  seems  that  these  latter  motors,  modified 
for  the  lower  speeds  encountered  in  machine-tool  w’ork, 
should  meet  all  the  requirements. 

A  motorization  field  which  has  just  begun  to  be 
touched  is  that  of  reversing  drives.  Many  machines  have 
cumbersome  and  complicated  mechanical  arrangements 
to  obtain  rapid  reversal  of  parts.  A  motor  designed  for 
a  large  number  of  reversals  per  minute  offers  many 
real  advantages.  To  apply  such  a  motor  intelligently, 
however,  demands  that  details  of  the  drive  and  load  be 
available,  so  that  the  application  engineer,  with  complete 
knowledge  of  the  facts,  can  make  the  best  recommenda¬ 
tions.  One  successful  application  of  this  type  of  motor 
involves  reversals  up  to  42  times  per  minute  for  a 
1  T-hp.  motor,  while  faster  cycles  can  also  be  met. 

Higher  power  and  higher  speeds  the  trend 

With  the  higher  cutting  speeds  possible  with  new 
carbide  tools,  and  consequent  greater  rate  of  metal 
removal,  the  horsepower  requirements  will  be  propor¬ 
tionately  increased.  For  example,  consider  an  18-in. 
lathe  with  a  50-hp.  motor,  or  a  22-in.  lathe  with  100  hp., 
or  a  100-in.  lx)ring  mill  with  200  hp.  Such  powers 
would  have  been  considered  fantastic  a  few  years  ago, 
Tut  now  machines  of  such  ratings  have  been  or  are  being 
actually  built.  Lathes  with  16-in.  swing,  driven  by 
25-hp.,  900/3,600-r.p.m.  motors  and  with  spindle  speeds 
from  150  to  2,400  r.p.m.  are  in  regular  use.  Much 
larger  motors  will  be  required  on  future  tools  than  have 
been  used  in  the  past.  Tests  which  have  been  made, 
although  insufficient  in  number  to  l)e  the  basis  of  def- 


This  article  indicates  some  of  the  factors  which  dis¬ 
close  a  pronounced  impetus  to  the  tendency  for 
machine  tools  to  30  electrical.  The  editors  have 
been  making  an  intimate  field  study  among  tool 
manufacturers.  Subsequent  staff  articles  will  show  in 
detail  what  the  industrial  electrical  engineer  may 
expect  to  face  by  way  of  electrical  equipment  he 
may  be  called  upon  to  suggest  to  the  plant  engineer 
or  production  manager  as  well  as  to  justify  its  eco¬ 
nomics  and  practicability  from  the  standpoint  of  ser- 
viceand  maintenance.  Obsolescence  and  competition 
are  reshaping  the  machine  tool. 


inite  statements,  seem  to  indicate  that  the  actual  horse¬ 
power  required  per  cubic  inch  with  carbide  tools  is  less 
than  ordinarily  considered  an  average  value  for  high¬ 
speed  steel.  Even  though  this  be  the  case,  this  decrease 
in  horsepower  is  not  nearly  so  much  as  the  increase  in 
power  required  for  the  greatest  number  of  cubic  inches 
removed  because  of  the  high  speeds.  Consequently,  the 
power  requirements  will  be  materially  increased. 

Another  problem  which  enters  into  the  question  when 
high  cutting  speeds  are  being  considered  is  that  of  load¬ 
ing  and  unloading  time.  With  the  motor  connected 
directly  to  the  spindle  and  running  at  a  relatively  high 
speed,  it  is  not  feasible  to  make  use  of  mechanical 
clutches.  As  a  result  the  electrical  equipment  must  be 
so  arranged  that  the  motor  can  be  started  and  stopped 
with  the  least  delay.  Rapid  traverse  motors  to  move 
heads  or  parts  into  position  promptly  will  be  more  fre¬ 
quently  used.  These  may  or  may  not  be  combined  with 
feed  motors.  In  one  milling  machine  redesign  the 
arrangements  are  such  that  a  rapid  traverse  motor  moves 
the  work  at  high  speed  toward  the  cutter.  When  close 
to  the  cutter  the  feed  motor  takes  up  the  load  and  moves 
the  work  past  the  cutter  at  a  normal  feeding  speed.  On 
completion  of  the  cut  the  table  is  again  returned  at  high 
speed.  As  a  further  aid  in  cutting  down  non-productive 

time  newer  machines  are 


Hoodstock  with  ona 
sgt  of  back  ijaars 


Oparating  rod 
for  starting 
dovica  insida 
- Z~^**** 


)  Field 
I  rhaostat 


'Conduit  for 
field  leads 


I  SpliT^  shaft  for  starting  and  stopping 


Control  penal  / 
Slid  in  from 

and 


Altarnativa  location 
for  field  rheostat 
with  handle  only  on 
outside  of  base, or  for 
chain  operation  from 
spiined  shaft 


Sheet  rnetal- 
or  cast  louvre 
door  on  end 


'Guides  for 
sliding  panel 


being  equipped  with  numer¬ 
ous  small  motors  for  clamp¬ 
ing,  rail  elevating,  pumps, 
chip  disposal  conveyors,  etc. 
All  these  call  for  additional 
electrical  equipment  in  the 
way  of  motors  and  control. 


A  drive  proposed  for  lathes 

Motor  exposed  with  direct  drive 
to  single  set  of  back-gears.  Con- 
troi  panel  and  field  rheostat  for 
speed  adjustment  housed  acces¬ 
sibly  in  pedestal  and  motor  base. 
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sui^porting  the  motor  was  so  designed  that  the  panel  con¬ 
taining  the  main  motor  control  as  well  as  that  for  the 
auxiliary  motors  was  put  into  the  base.  This,  of  course, 
required  panels  which  were  not  strictly  standard  as  far 
as  size  and  shape  were  concerned,  but  which  used  stand¬ 
ard  components.  Sjiace  was  even  provided  for  the  field 
rheostats  inside  the  machine  base  so  that  it  was  possible 
completely  to  wire  up  the  machine  with  very  little,  if 
any,  of  the  wiring  visible  on  the  outside.  The  appear¬ 
ance  of  the  resulting  machine  is  such  as  to  justify  an 
effort  along  similar  lines  by  other  designers. 

A  place  for  the  "dead-front”  principle 

In  the  attempt  to  simplify  the  mechanical  details  of 
a  machine  it  naturally  follows  that  numerous  functions 
will  be  delegated  to  electrical  devices.  This  means  that 
a  variety  of  limit  switches  and  other  electrical  acces¬ 
sories  to  control  the  proper  functioning  of  the  machine 
must  be  available.  It  is  desirable  to  have  such  acces¬ 
sories  occupy  a  minimum  of  space  and  still  have  ade¬ 
quate  ruggedness  to  meet  the  service  likely  to  be  encoun¬ 
tered.  The  chief  objection  to  those  now  available  is 
usually  their  size.  They  also  have  what  in  some  cases 
is  a  disadvantage,  from  the  machine  designer’s  view- 
|>oint,  in  that  they  must  be  mounted  on  the  outside  of 
the  machine.  In  many  cases  this  is  necessary,  but,  on 
the  other  hand,  a  simpler  and  more  pleasing  design  could 
be  obtained  if  such  devices  were  faceplate  mounted  with 
only  the  operating  levers  projecting  through  the  wall  of 
the  machine.  Devices  which  lend  themselves  particu- 
larly  well  to  such  mounting  are  drum  switches,  either 
for  the  main  motor  or  for  control  circuits,  and  selector 
switches.  In  some  cases  limit  switches  operated  by  mov¬ 
ing  parts  on  the  machine  can  be  advantageously  mounted 
he  in  this  way.  Push-button  stations  have  been  designed 

;r-  along  these  lines  so  that  flush-mounted  stations  which 

ge  do  not  detract  from  the  appearance  of  a  machine  are 

ne  already  available. 

vn  It  is  evident,  then,  that  machines  of  the  future  will 
;se  show  a  more  unified  and  pleasing  design  as  regards  the 

)re  mounting  of  the  electrical  equipment.  Some  of  the 

nd  newer  machines  are  already  showing  a  definite  trend 

on  in  this  direction.  Just  because  a  machine  is  utilitarian 

ide  is  no  reason  why  beauty  should  be  entirely  neglected. 

Before  this  desirable  state  is  reached  there  must  be  more 
1C-  co-operative  effort  between  the  machine-tool  designer 

re  is  likely  and  the  electrical  designer.  The  one  cannot  proceed  suc- 
vhich  it  can  cessfully  without  the  assistance  of  the  other.  The 
/e  the  most  mechanical  man  must  know  what  can  be  offered  elec- 
shape.  The  trically  to  meet  his  needs.  At  the  same  time  the  electrical 
capable  of  >iian  cannot  go  ahead  with  his  designs  without  some 
vices  occupy  reference  to  the  machine  designer,  who,  in  turn  must 
the  simplest  realize  that  control  and  motors  will  require  an  irreducible 
IS  such,  will  rninimum  of  space  and  that  suitable  provision  must  be 
er,  to  make  made  for  them.  More  thought  must  be  given  to  the 
of  standard  electrical  equipment  in  the  early  stages  of  the  design  of 
:.,  using  the  tfie  machine  so  as  to  get  a  unified  result.  This  has  been 
sequence  re-  done  in  several  instances  and  there  is  no  reason  why 
the  machine  it  cannot  be  done  more  often  by  mutual  concessions  on 
usually  pos-  the  part  of  the  interested  designers.  If  the  machine 
lination  than  jjets  beyond  the  drafting  stage  before  the  electrical  end 
ichine  draw-  is  considered  it  often  becomes  a  very  expensive,  if  not 
special  lathe  altogether  impossible,  task  to  include  the  motors  and 
dth  a  50-hp.  control  in  such  a  way  as  to  bring  out  a  machine  of  the 
the  base  for  greatest  possible  simplicity  and  of  pleasing  appearance. 


Drill  powered  by  fan-cooled,  flange-type  motors 

Multiple  .spindle  drill  of  Baker  Brothers  has  2-  and  3-hp. 
motors  directly  driving  each  of  the  three  heads.  Separate 
motor  for  oil  gear  pump. 
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Readjusting  Intercompany  Billing 

for  ^^Cold  Station^^  Schedule 


Four  interconnected  power  companies  found  it 
economical  to  shut  down  the  aging  generating 
plants  serving  three  of  the  group  and  to  purchase 
increasing  amounts  of  energy  from  one  company’s  effi¬ 
cient  station  of  larger  size,  as  well  as  from  an  adjacent 
non-affiliated  system.  Six  organizations  participated  in 
the  transaction,  and  the  readjustment  of  monthly  inter¬ 
company  billing  and  application  of  credits  for  the  “cold” 
stations  thus  established  was  worked  out  to  the  satisfac¬ 
tion  of  all  concerned.  The  manner  in  which  this  problem 
was  solved  and  routine  billing  procedure  thus  placed  in 
motion  are  set  forth  below. 

All  but  one  company  were  under  a  common  manage¬ 
ment.  The  different  properties  interconnected  were : 
Retail  central-station  systems  whose  plants  were  to  be 
shut  down  and  maintained  as  “cold”  installations  for 
potential  reserve  purposes  only,  “M,”  “B”  and  “R.” 
Affiliated  central  station  with  efficient  tidewater  plant  to 
carry  increasing  portion  of  area  load,  “S.”  Affiliated 
transmission  company  pooling  energy  resources  of  the 
group,  “T.”  This  company’s  lines  interconnect  the  sev¬ 
eral  retail  systems  and  deliver  energy  in  bulk  to  them  as 
required.  The  retail  properties  buy  and/or  sell  energy 
through  company  “T”  as  required  and  available.  The 
outside  company,  “I,”  supplies  a  portion  of  the  affiliated 
group’s  needs  through  tie  lines.  The  schematic  setup  is 
shown  in  the  diagram,  with  various  engineering  detail 
omitted  for  the  sake  of  simplicity.  In  what  follows  at¬ 
tention  may  be  concentrated  mainly  upon  companies 
“M,”  “B,”  “R”  and  “T.” 

The  agreement  under  which  energy  was  transferred  to 
and  from  the  systems  of  “M,”  “B,”  “R”  and  “T”  pro¬ 
vided  for  revision  from  time  to  time  by  mutual  consent 
of  the  so-called  “hot  station  maintenance  charges”  and 
of  “standby  and  substation  operating  charges.”  Expe¬ 
rience  revealed  that  it  was  no  longer  necessary  or  desir¬ 
able  to  have  the  foregoing  three  retail  companies,  “M,” 
“B”  and  “R,”  maintain  their  respective  generating 
plants  as  “hot  stations.”  The  facilities  for  supply  of 
the  interconnected  area  made  it  a  primary  necessity  for 
only  companies  “M”  and  “B”  to  maintain  their  plants 
as  “cold”  installations.  Company  “R”  was  nearest  to 
the  generating  resources  of  company  “I”  by  tie-line  con¬ 
nections  and  its  generating  station  was  no  longer  so 
much  needed  as  a  “cold”  reserve,  but  like  the  Grand 
Fleet  “in  being”  during  the  war  its  potential  power 
weighed  much  in  considering  eventualities. 

Equity  of  credits  for  reserve  plant 

The  several  parties  recognized  that  the  mere  existence 
of  the  generating  plants  of  “M,”  “B”  and  “R,”  even  as 
cold  stations,  operates,  in  fact,  and  in  view  of  the  rela¬ 
tions  between  company  “T”  and  its  other  power  sources, 
and  specially  with  company  “I,”  to  effect  a  very 


I _ Tie  tines _ J 

"  ■  Transmission  tines  and  cables  of  companyJ  /few  steam  plant  of qroup 

- Tie  tines  to  foreign  companvl  _  fov^d  by  company  %) 

-  Distribution  circuits  of  toca!  companies  |  yX.okd’stations  of  heal  companits 

_  R,M,S,o’/feB  LJ  retired  from  regular  or  stand¬ 
's— -  Ducts  shared  by  transmission  company  py  service  and  creatmg  necessity 

T  and  retail  company  of  revised  intercompany  billing 

Intercompany  ties  and  plant  relationships 
Voltage  transformation  details  omitted  for  simplicity 

substantial  saving  monthly  ^  for  “T,”  even  without  the 
operation  of  such  stations.  Therefore,  as  this  saving 
to  “T”  is  in  substance  a  result  of  the  capital  invested 
by  companies  “M,”  “B”  and  “R”  in  their  respective 
generating  stations,  it  was  deemed  equitable  that  the  sav¬ 
ing  effected  thereby  should  operate  as  a  credit  to  these 
three  utilities.  It  was  agreed  that  from  a  stated  date 
each  of  these  three  companies  shall  be  entitled  to  a  credit 
on  monthly  bills  rendered  them  by  “T”  of  the  amount 
saved  “T”  by  the  mere  existence  of  their  generating 
stations.  In  the  event  that  in  any  given  month  the  sta¬ 
tion  of  either  “M,”  “B”  or  “R”  shall  generate  output 
energy  at  the  request  of  and  for  sale  to  the  trans¬ 
mitting  company,  “T,”  the  amount  of  credit  to  be 
granted  cannot  exceed  the  difference  between  the  cost  to 
the  “T”  company  if  the  pertinent  output  energy  had 
been  purchased  by  “T”  from  the  outside  company,  “I,” 
and  the  price  paid  by  “T”  to  the  pertinent  generating 
company  or  companies. 

The  revised  agreement  provided  that  companies  “M,” 
“B”  and  “R”  should  be  entitled  to  an  equitable  rental 
for  the  underground  conduits  of  each  which  are  occupied 
by  cables  owned  and  operated  by  the  pooling  company, 
“T,”  for  general  system  transmission  purposes. 

The  existing  method  of  calculating  the  charges  be¬ 
tween  “T”  and  the  other  parties  was  continued  except 
as  necessarily  altered  by  the  change  in  the  character  of 
the  stations  from  hot  to  cold.  Provision  was  made  for 
other  changes  if  required,  but  the  significant  alteration 
in  billing  was  due  to  the  retirement  of  the  above  local 
plants  from  active  standby  service.  The  credits  pro¬ 
vided  by  the  revised  agreement  are  calculated  monthly 
as  far  as  possible,  but  in  each  case  were  made  subject  to 
final  adjustment  and  revision  with  proper  resultant 
credits  or  offsets  at  the  end  of  each  fiscal  year. 

Company  “T”  agreed  that  in  the  event  it  was  enabled 
to  effect  economies  in  operation  showing  a  saving  over 
the  results  of  previous  years,  it  would  see  to  it  that 
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companies  “M,”  “B”  and  “R”  each  receive  a  fair  and 
ratable  proportion  of  such  excess  savings. 

Table  I  shows  a  specimen  monthly  calculation  sheet 
with  major  details  of  prices  determined  between  com¬ 
panies  “M,”  “B  ”  “R”  and  “T.” 

In  Table  I  the  total  costs  borne  by  the  transmitting 
company,  “T,”  for  the  typical  month  selected  were 
$75,698  net,  of  which  $29,789  was  demand  costs  and 
$45,909  energy  costs.  No  energy  was  purchased  from 
the  three  “cold”  plants  of  “M,”  “R”  and  “B.”  From 
the  sum  of  the  demands  of  the  three  companies  just 
named  on  the  transmission  system,  or  20,740  kw.,  it 
then  appears  that  the  monthly  demand  charge  per  kilo¬ 
watt  was  $1,437.  Likewise,  the  sum  of  the  energy  con¬ 
sumptions  of  these  three  companies  was  totaled,  found, 
to  be  4,596,600  kw.-hr.  for  the  month,  and  averaging  a 
rate  of  0.999  mill  per  kilowatt-hour.  In  billing,  these 
average  prices  per  kilowatt  of  demand  and  per  kilowatt- 
hour  of  energy  purchased  by  the  retailing  companies 
from  the  transmission  company,  “T,”  are  multiplied  into 
the  total  demand  and  energy  consumption  for  the  month 
for  each  company,  giving  two  of  the  major  items  to  be 
billed.  Thus,  company  “M’s”  demand  charge  for  the 
month  was  $20,614  and  its  energy  charge  $32,250. 

The  allocation  of  fixed  charges  on  inactive  plant  of 
the  “T”  company  for  the  month  in  question  was  deter¬ 
mined  by  applying  the  ratios  of  the  gross  revenues  of  the 
three  companies  “M,”  “R”  and  “B”  to  the  net  total  of 
such  charges.  This  total  was  $2,122  gross  for  the 
month,  but  as  $975  of  it  was  carried  by  two  other  com¬ 
panies  of  the  group,  for  reasons  which  need  not  be  en¬ 
tered  into  here,  the  net  was  $1,147.  Company  “M’s” 
revenue  for  the  month  was  $2,553,000,  or  65.6  per  cent 
of  the  total ;  “R’s”  was  $576,923,  or  14.8  per  cent,  and 
“B’s”  was  $760,000,  or  19.6  per  cent.  The  resulting 
proportions  of  the  $1,147  net  fixed  charges  to  be  carried 
l)y  the  three  companies  were:  “M,”  $754;  “R,”  $170, 
and  “B,”  $223. 

There  remains,  then,  the  determination  of  the  credit 
offsets  for  cold  station  reserve  and  duct  rental  allow¬ 
ance.  It  is  needless  to  cite  but  one  company  to  show  the 
working  out  of  the  billing  scheme,  and  company  “M” 
has  been  chosen  for  the  purjx)se.  The  gross  billing 
charges  to  company  “M”  for  the  month  were: 


Demand  charge .  $20,614 

Energy  charge .  32,250 

Use  of  lines  (direct  charge) .  972 

Charges  on  "T's”  inactive  plant .  754 

Total  gross .  $54,590 


Under  the  terms  of  the  agreement  the  mere  physical 
existence  of  company  “M’s”  generating  equipment,  even 
in  the  “cold  station”  state,  was  set  by  the  parties  at  $1.10 
j3er  kilowatt  per  month  (this  figure  applies  to  the  other 
cold  stations  as  well).  The  capacity  of  the  “M”  plant 
was  2,680  kw.,  giving  a  value  of  $2,948  for  this  reserve. 
The  duct  rental  was  computed  as  follows : 

The  “T”  company’s  cables  occupied  95,030  ft.  of  duct  owned  by 
company  “M.”  The  cost  per  duct-foot  of  installation  was  taken 
at  50  cents,  giving  a  total  investment  by  company  “M”  of  $47,- 
515  in  ducts  used  by  the  transmission  company,  “T.”  Allowing 
15  per  cent  annual  charges,  $7,127  carries  this  overhead  cost,  and 
one-twelfth  of  this  is  $594,  allowed  duct  rental  credit. 

Combining  the  $2,948  credit  for  cold  plant  reserve 
and  the  $594  duct  rental  allowance,  the  total  credit  de¬ 
ductions  for  comi)any  “M”  are  $3,542  for  the  month. 


Table  I — Data  on  Typical  Intercompany  Costs 


(One  Month) 


Determination  of  Basic  Prices 

“T”  purchased  from  “S”  plant  (base  load  station) 
“T”  purchased  from  Company  “I” . 

Total 

$50,636 

13,784 

2,948 

1,430 

1,859 

Demand 

$11,440 

4,100 

2,948 

1,430 

1,859 

Energy 

$39,196 

9,684 

Totals . 

$70,657 

$21,777 

$48,880 

Deductions  resulting  from  sale  of  certain  energy  to 
municipal  plants  in  area  and  certain  internal  oper¬ 
ating  costs  of  “T”  company . 

4,293 

1,322 

2,971 

Net  totals . 

$66,364 

9,334 

$20,455 

9,334 

$45,909 

Total  net  cost  to  “T” . 

$75,698 

$29,789 

$45,909 

Division  of  Demand  Cost 

“M”  company  demand . 

“R”  company  demand . 

“B”  company  demand . 

Kw. 

14,350 

4,000 

2,390 

Total . 

20,740 

Monthly  demand  charge  per  kw.  $29,789/20,740  figures  $1 . 437  per  kw. 

Cost  of  "M”  demand  14,350  X  $1,437  figures . $20,614  total 

Cost  of  "R”  demand  4,000  X  $1,437  figures .  5,745  total 

Cost  of  "B”  demand  2,390  X  $1,437  figures .  3,430  total 


Total .  $29,789 

Division  of  energy  cost 

Total  energy  consumption,  4,596,600  kw.-hr. 

-Average  energy  rate  $45,909/4,596,600,  figures  0.  999  mill  per  kw.-hr. 
Company  "M's”  energy  consumption,  3,229,200  kw.-hr.  at  0.999  mill  $32,250 


Company  “R’s”  energy  consumption,  766,400  “  “  "  "  7,659 

Company  "B's”  energy  consumption,  601,000  “  “  “  “  6,000 


Total . $45,909 

Table  II — Summary  of  Billing  of  One  Company, 

Demand  charge  14,350  kw.  X  $1.437 .  $20,614 

Energy  charge  3,229,200  kw.-hr.  X  0.999  mill .  32,250 

Direct  charge  for  use  of  “T’s”  lines .  972 

Prorated  charge  for  inactive  plant  (in  broader  sense  of  term)  of  “T” 

company .  754 

Total  charges .  $54,590 

Credits 

For  2,680  kw.  in  “cold”  reserve  at  $1. 10  per  kw .  $2,948 

One  month’s  charges  at  1 5  per  cent  per  year  on  portion  of 

“M’s”  duct  investment  used  by  “T”  company .  $594 

Total  credits .  $3,542  $3,542 


Net  bill  for  month .  $51,048 


leaving,  after  this  is  taken  from  the  $54,590  gross,  a  net 
bill  of  $51,048  for  the  service  rendered  the  “M”  com¬ 
pany  by  the  transmitting  company,  “T.” 

It  is  of  passing  interest  to  note  that  the  gross  bill  of 
the  “R”  company  for  the  month  was  $13,574;  the  cold 
station  credit  (1,3(X)  kw.)  was  $1,430  and  the  duct  rental 
allowance  $177,  leaving  a  net  bill  of  $11,967.  The  “H  " 
company’s  gross  bill  was  $9,653 ;  its  cold  station  credit 
(1,690  kw.)  was  $1,859;  duct  rental  credit,  $40,  and  net 
bill,  $7,754. 

The  basic  principles  of  this  method  of  intercompany 
billing  are  readily  apparent  and  their  application  is  rea¬ 
sonably  simple,  when  recognition  is  given  to  the  impor¬ 
tance  of  establishing  fundamental  investment  costs  and 
correct  operating  expense  totals  through  the  functioning 
of  internal  accounting.  Given  fair  bases  of  allocation 
and  the  cost  items  needed,  monthly  billing  then  becomes 
a  matter  of  routine  application  of  ratios. 
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A  rc-Rupturing  Device 
Takes  Novel  Forms 

Circuit  breakers  in  which  the  arc  is  subjected  to  a 
transverse  blast  of  air  that  transfers  the  arc  to  auxiliary 
electrodes  where  an  arc-suppressing  resistance  is  auto¬ 
matically  inserted  in  series  with  the  circuit  after  the  first 
current-zero  have  just  recently  been  announcd  for  volt¬ 
ages  of  7-35  kv,,  currents  of  500-2,000  amp.  and  rup¬ 
turing  capacities  of  250,000-500,000  kva.  The  manu¬ 
facturer  is  the  Ateliers  de  Construction  Electriques  de 
Delle,  Villeurbanne,  France, 

Their  principle  of  operation  is  illustrated  by  the  ac¬ 
companying  sche¬ 
matic  diagram.  A 
and  B  constitute 
the  circuit  termi¬ 
nals,  which  are 
connected  when 
the  breaker  is 
closed  by  movable 
contact  M.  These 
terminals  are  per¬ 
manently  connected 
with  auxiliary  elec¬ 
trodes  'a  and  b, 
respectively,  the  in¬ 
termediate  auxil¬ 
ary  electrode  c 
being  connected  to 
h  by  a  resistor. 

When  the  circuit 
Iireaker  is  tripped 
compressed  air  is 
released  from 
reservoir  R,  blow¬ 
ing  the  arc  upward 


until  it  is  established  between  electrodes  a  and  b.  After 
the  current  passes  through  its  first  zero  value  the  arc 
is  re-established  only  between  electrodes  a  and  c,  bringing 
the  series  resistor  into  action  to  reduction  the  current, 
raise  the  power  factor,  suppress  oscillation  and  air 
e.xtinction  of  the  arc.  Another  function  ascribed  to  the 
series  resistor  is  that  it  controls  the  re-establishment  of 
voltage  after  the  first  extinction  of  the  arc  so  that  the 
recovery  voltage  is  always  less  than  that  necessary  to 
flash  over  between  b  and  c.  In  the  higher  rated  break¬ 
ers  two  series  resistors  are  successively  introduced  into 
the  circuit  in  the  same  manner. 

The  rupturing  time  is  said  to  range  between  ^  and  !■} 
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cycles,  depending  on  the  type  of  apparatus  used,  and  the 
full  intensity  of  the  arc  is  maintained  only  ^  cycle  at  the 
most,  it  is  reported. 

Both  the  closing  of  contacts  and  charging  of  air  reser¬ 
voir  are  effected  by  admitting  compressed  air  below 
piston  P,  which  holds  the  reservoir  valve  V  closed.  Re¬ 
lease  of  air  pressure  below  this  piston  simultaneously 
opens  the  air  discharge  valve  and  the  contacts. 

T 

To  Meet  Competition 
or  Isolated  Plant 

Thorough  knowledge  and  understanding  of  power 
users’  equipment  policy*  and  the  ability  to  apply  this 
knowledge  intelligently  in  negotiations  with  present  or 
prospective  power  users  constitutes  the  most  valuable 
weapon  which  utility  power  salesmen  can  use  to  meet 
competition  for  industrial  business,  declares  H.  C. 
Thuerk,  Utility  Management  Corporation.  He  points 
out :  “It  has  been  the  common  practice  of  many  utilities 
when  submitting  power  cost  comparisons  to  present  or 
prospective  customers  arbitrarily  to  assign  fixed  charges 
of  from  15  to  20  per  cent  to  the  equipment  necessary 
for  generating  pow'er.  This  has  been  done  largely  be¬ 
cause  of  the  failure  to  recognize  the  inherent  differences 
between  a  manufacturing  concern  and  a  utility.  The 
use  of  such  arbitrary  values  in  many  cases  made  it 
appear  that  competition  was  much  more  serious  than  it 
actually  was. 

“Equipment  policies  vary  with  the  type  of  industry  or 
undertaking,  the  character  of  the  management  of  the 
individual  concern  and  the  present  and  prospective  con¬ 
dition  of  business  at  the  time  the  decision  is  made.  For 
this  reason  it  is  a  wise  policy  not  to  assign  or  discuss 
with  a  customer  fixed  charges  on  competitive  generating 
equipment  until  his  equipment  policy  is  ascertained ;  then 
the  fixed  charges  should  be  based  on  that  policy.  If  this 
is  done  the  total  costs  for  privately  generated  power  will 
ordinarily  show  quite  conclusively  the  economy  of  pur¬ 
chased  power. 

“If  the  policy  of  investing  in  new  equipment  is  to 
require  that  the  entire  purchase  and  installation  price  be 
returned  in  five  years,  then  16.7  per  cent  of  the  initial 
investment  must  be  set  up  annually  for  this  purpose  on 
a  sinking  fund  basis  with  interest  at  6  per  cent.  When 
interest,  taxes  and  insurance  on  the  entire  investment  are 
added  it  is  apparent  that  the  total  annual  fixed  charges 
for  a  generating  plant  in  the  average  industrial  estab¬ 
lishment  will  be  between  25  and  30  per  cent.  A  more 
representative  equipment  policy  calling  for  amortization 
in  three  years  would  require  annual  fixed  charges  be¬ 
tween  40  and  45  per  cent. 

“The  executive  who  approves  expenditures,  regardless 
of  his  knowledge  of  the  power  supply  problem,  is  the 
best  man  from  whom  to  secure  a  statement  of  equipment 
policy.  Find  out  what  new  equipment  has  been  installed 
during  the  past  year  or  so  and  then  ask  him  for  the  basis 
on  which  these  purchases  were  made.  After  having  done 
this,  it  is  usually  not  difficult  to  show  that  power  generat¬ 
ing  equipment  should  be  considered  in  the  same  manner.” 

*Number  of  years  in  which  neiv  equipment  must  pay  for  itself 
out  of  savings. 
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Fuse  Link  Improvement 

Gives  Co-ordinated  Protection 


By  G.  F.  LINCKS 

Distribution  Fuse  Cutout  Engineering  Department, 

General  Electric  Company,  Pittsfield,  Mass. 

Design  and  application  of  expulsion  fuse  cut¬ 
outs  and  fuse  links  have  for  years  been  restricted 
by  definite  limitations,  which  have  necessitated 
the  sacrificing  of  one  desirable  characteristic  in  order  to 
secure  another  more  urgently  needed.  Thus  improve¬ 
ments  have  taken  the  form  of  partially  or  completely 
overcoming  the  limitations  so  as  to  eliminate  the  neces¬ 
sity  for  a  compromise,  and  considerable  advancement  has 
been  made  in  this  direction  by  affording: 

1.  Quick  circuit  interruption  without  destructive  oper¬ 
ating  temperatures. 

2.  A  wider  range  of  successful  operation  from  low 
to  high  fault  currents. 

3.  The  elimination  of  improper  fractional  current 
operation. 

4.  Balanced  fuse  link  and  fuse  cutout  designs. 
Quickness  of  interruption  of  an  electrical  circuit  is 
naturally  a  pre-eminent  factor  in  any  co-ordination  pro¬ 
gram  for  fuse  links  and  relays  on  a  distribution  system. 
With  the  usual  conventional  design  of  fuse  links  of  the 
higher  ratings,  which  employed  strips  of  zinc  or  alumi¬ 
num  having  a  punched-out  reduced  section,  increased 
speed  was  sometimes  secured  by  overrating.  This  pre¬ 
vented  the  comparatively  flat  time-current  characteristic 
curve  for  the  fuse  links  from  crossing  the  sharper  knee 
of  the  curve  for  the  inverse  time  induction  relay.  Over¬ 
rating  of  the  fuse  link  in  order  to  secure  increased  speed 
created  dangerous  overheating  when  carried  too  far.  A 
study  of  the  curves  in  Fig.  1  shows  that  speed  and  heat¬ 
ing  were  divergent  factors  due  only  to  the  shape  of  the 
time-current  characteristic  curve  and  that  the  require¬ 
ment  was  actually  a  re-forming  of  the  curve  to  that  of 
D  in  Fig.  1. 

Desideratum  attained  in  new  design 

An  improved  design  of  low  temperature  fuse  link  has 
effected  the  desired  characteristics.  This  new  design. 
Fig.  2,  uses  copper  for  a  major  portion  of  the  length 
with  a  short  reduced  section  of  tin  at  the  upper  end  and 
fusible  tips  or  joints  at  the  lower  end.  By  using  tin 
having  a  melting  point  of  232  deg.  C.  in  place  of  zinc 
and  aluminum,  which  melt  at  419  and  660  deg.  C.  re¬ 
spectively,  the  operating  temperatures  are  reduced.  This, 
combined  with  the  40  to  50  per  cent  reduction  in  resist¬ 
ance  and,  therefore,  PR  losses  to  be  dissipated  by  heat 
radiation  from  the  cutout  parts,  proportionately  lowers 
their  temperature  rise  and  the  speed  of  operation  at  the 
upper  end  of  curve  D  in  Fig.  1.  At  higher  currents, 
where  the  time  is  too  short  to  permit  radiation,  the  con¬ 
centration  of  PR  losses  and  thus  heating  in  the  short 
reduced  section  of  tin  effects  an  increase  in  operating 


Fig.  1 — Tin  insert  and  fusible  tips  give 
fuse  link  a  relay  characteristic 

Over-rating  of  fuse  link  merely  shifts  time-current 
curve  (C)  to  left  (B)  to  avoid  double  intersection  with 
sharp-kneed  relay  curve  (A).  Design  of  Pig.  2  gives 
curve  (D)  more  nearly  simulating  relay  character¬ 
istic  (A.) 


speed,  thus  aiding  in  the  formation  of  the  sharp  knee  in 
the  curve  D  of  Fig.  1.  The  total  result  is  a  time-current 
characteristic  curve  with  the  same  shape  as  that  for  the 
inverse  time  induction  relay  curve,  C.  Thus  the  intro¬ 
duction  of  these  new  low-temperature  fuse  links  facili¬ 
tates  the  securing  of  the  increased  operating  speed,  where 
necessary  for  proper  co-ordination,  without  the  total 
temperature  exceeding  the  safe  limit  of  70  deg.  C.,  above 
which  the  moisture  and  chemical  water  of  the  fiber  would 
be  driven  off,  making  the  fuse  holder  brittle. 

This  design  is  applied  only  to  the  higher  rated  fuse 
links,  since  speed  and  heating  are  not  problems  in  the 
design  and  application  of  the  smaller  sizes  except  where 
metals  with  high  melting  temperatures  are  used.  All 
sizes  must  naturally  have  similar  time-current  character¬ 
istics.  A  comparison  of  the  normal  minimum  relay  set¬ 
tings  with  the  time-current  characteristic  curves  for  the 
lower  rated  fuse  links  will  show  that  they  will  always 
blow  ahead  of  the  relay  and  usually  below  the  minimum 
setting  of  the  relay.  The  PR  losses  causing  heating  in 
these  small  sizes  of  fuse  links  can  be  easily  dissipated, 
because  the  cutout  parts  are  designed  to  prevent  exces¬ 
sive  heating  with  the  largest  rating  of  fuse  link. 

Speed  and  temperature  versus  successful  operation 

The  consideration  of  any  improvement  in  fuse  link 
design  should  cover  the  effect  on  all  phases  of  operation, 
since  a  modification  to  overcome  one  limitation  may  ad¬ 
versely  affect  other  necessary  characteristics.  This  would 
be  the  case  if  fusible  tips  or  joints  were  not  provided  at 
the  lower  end  of  the  low-temperature  fuse  links  just 
described.  With  them  further  improvements  in  operating 
characteristics  are  secured  (see  Fig.  2). 
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Successful  operation  is  limited  within  a  fairly  definite 
range  of  current  for  any  given  fuse-holder  bore.  The 
upper  limit  is  the  current  at  which  sufficient  pressure  is 
generated  to  burst  the  fuse  holder  in  a  properly  designed 
fuse  cutout  and  the  lower  limit  is  the  current  below 
which  there  is  not  sufficient  arc  gas  pressure  generated 
to  extinguish  the  arc.  This  range  of  successful  operation 
may  be  shifted  up  and  down  the  current  scale  by  respec¬ 
tively  increasing  or  decreasing  the  bore  of  the  fuse 
holder,  Fig.  3,  but  heretofore  it  had  never  been  widened. 

The  low  current  operating  limit  is  the  same  as  the 
conventional  design  of  fuse  link,  even  though  the  arc  gas 
pressures  are  lower  due  to  the  easy  removal  of  the  fuse 
extension  of  the  new  design  of  low-temperature  fuse 
link.  With  the  higher  currents  the  removal  of  the  fuse 
extension  is  delayed  until  melted  free  from  the  tips  by 
the  arc  and  then  it  is  rapidly  expelled.  The  short  gap 
during  the  major  portion  of  the  arcing  period,  followed 
by  the  rapid  elongation,  greatly  decreases  the  PR  arc 
energy  and  pressure  as  compared  with  that  generated  by 
the  progressive  elongation  of  the  arc  with  the  old  con¬ 
ventional  design.  Therefore,  with  the  low  current  limit 
not  affected  and  the  generation  of  pressure  such  as  to 

Fig.  2 — Designs  differ  for 
low  and  high  current  ranges 

(a)  For  25  to  150  amp. 

(b)  For  up  to  20  amp. 

After  over-current  has  fused  tin 
section  the  arc  blows  out  of  the 
end  of  the  fuse-holder  and  melts 
the  fusible  tips  or  joints  and  the 
copper  extension  drops  out  or  is 
expelled. 

Form  (b)  adapted  to  long  rural 
lines  where  fault  and  line  im¬ 
pedances  vary  widely.  Consists 
of  length  of  tin  wire,  doubled 
except  for  short  length  at  top, 
totally  inclosed  in  sealed,  small¬ 
bore  insulating  tube.  Has 
widened  range  of  successful 
operation  (see  Fig.  3). 


Fig.  3 — Range  of  successful 

operation  widened 

Action  in  a,  b,  c,  spreads  range  between 
expulsive  and  explosive  functioning. 

(b)  Low  current  action  is  expulsive. 

(c)  High  current  action  shatters  inner 
tube  explosively  and  gives  expulsive 
action  with  outer  tube. 


®  ®  ® 

Fuse-Holder  Bore 
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This  article  on  how  one  manufacturer  has  improved 
fuse  links  so  they  may  be  co-ordinated  with  each 
other  and  with  circuit  breakers  is  the  sequel  to  the 
author’s  previous  discussions*  of  the  seneral  require¬ 
ments  and  the  principles  which  he  believes  should  be 
applied  in  solvins  the  problem.  The  subject  has 
some  highly  controversial  phases,  as  indicated  by  the 
letter  in  the  September  30,  1933,  issue,  page  446^ 
but  it  is  hoped  that  its  discussion  will  stimulate  an 
exchange  of  information  between  fuse  manufacturers 
and  users  that  will  aid  the  latter  in  their  problems  and 
eventually  remove  the  differences  of  opinion  which 
are  so  confusing. 

require  higher  current  to  reach  the  bursting  value,  the 
introduction  of  the  improved  fuse  links  has  made  pos¬ 
sible  a  widening  of  the  range  of  successful  operation, 
thus  providing  an  increased  factor  of  safety  with  respect 
to  the  interrupting  capacity  rating  of  the  fuse  cutout  in 
which  they  are  used.  This  greater  assurance  of  repeated 
successful  operation,  with  more  safety  to  the  operator 
reclosing  the  fuse  cutout,  is  a  distinct  asset  to  improved 
co-ordination  on  distribution  systems. 

Successful  high-current  interrupting  ability  was  form¬ 
erly  thought  to  be  the  chief  requisite  of  fuse  cutouts  for 
distribution  service,  whereas  proper  co-ordination  de¬ 
mands  an  ability  to  function  repeatedly  over  the  full 
range  of  fault  currents  to  be  met  with  under  service 
conditions.  Attention  has  been  focused  on  this  need  by 
the  increased  number  of  long  lines  serving  outlying  or 
rural  districts.  The  amount  of  current  in  a  fault  varies 
inversely  with  the  impedance  of  the  line  plus  that  of  the 
fault.  Thus,  for  a  dead  short  circuit  close  to  the  sub¬ 
station,  the  fault  current  will  be  very  high,  while  well 
out  on  a  long  line  it  might  be  just  sufficient  to  melt  the 
fuse  link.  In  addition  most  interruptions  result  from 
tree  grounds,  impulse  ffashovers  and  similar  faults  which 
would  interpose  additional  impedance. 

It  is  obvious  that  to  improve  the  full  range  character¬ 
istics  required  overcoming  the  limits  of  normal  range  of 
successful  operation  for  expulsion  fuse  holders  of  a 
given  bore  as  previously  outlined.  Since  the  width  of 
this  range  is  practically  the  same  for  all  sizes  of  fuse 
links  with  the  upper  and  lower  limits  depending  entirely 
on  the  fuse-holder  bore,  it  may  readily  be  seen  that  the 
larger  fuse  links  will  clear  currents  closer  to  their  rating 
than  will  the  smaller  sizes.  Operating  conditions  on 
long  rural  lines  involve  the  use  of  the  small  fuse  links  at 
locations  where  they  must  operate  successfully  at  the 
lowest  currents  capable  of  melting  them.  As  these  small 
fuse  links  may  also  be  used  close  to  the  substation,  im¬ 
provements  in  the  low-current  operating  ability  had  to  be 
secured  without  sacrificing  that  in  the  upper  range.  The 
possibility  of  misapplication  made  unsafe  all  available 
methods  which  provided  for  successful  low-  or  high- 
current  operation,  separately. 

These  necessary  characteristics  for  proper  co-ordina¬ 
tion  on  the  long  rural  distribution  lines  have  been  com¬ 
bined  in  an  improved  fuse  link  for  the  lower  current 
ratings.  Fig.  2b.  This  fuse  link,  when  installed  in  a 
standard  fuse  holder,  gives  the  effect  of  a  small-bore 
fuse  holder  on  low  fault  currents,  but  allows  the  large 

*July  29,  1933,  page  140. 
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bore  of  the  standard  fuse  holder  to  come  into  play  with 
high  fault  currents  (Fig.  3.) 

The  insulating  tube  also  protects  the  fusible  section  of 
tin  wire  from  mechanical  injury  during  the  packing  and 
shipment  and  affords  considerable  protection  against 
corroding  action  under  severe  atmospheric  conditions. 
Several  operating  companies  formerly  found  it  neces¬ 
sary  periodically  to  change  the  fuse  links  on  their  system 
because  corrosion  decreased  the  current-carrying  ability. 
This  practice  may  now  be  eliminated. 

Operation  with  fractional  currents  rendered  successful 

Another  important  factor  in  proper  co-ordination  is 
the  need  for  eliminating,  or  else  designing  for  successful 
operation,  fuse  links  which  might  be  blown  at  a  time 
W'hen  they  are  carrying  a  load  of  only  a  few  hundredths 
of  an  ampere.  This  occurs  sometimes  even  with  fuse 
links  of  the  higher  current  ratings,  either  due  to  lightning 
or  to  previous  damage  by  excessive  heating  or  mechani¬ 
cal  injury.  Such  blowing  just  melts  the  fuse  link  with¬ 
out  sufficient  arc  gas  being  generated  to  lengthen  or  ex¬ 
tinguish  the  arc.  Continuous  arcing  results,  producing 
a  condition  as  described  in  the  following  report  from  an 
oj^erating  company : 

Customer  has  advised  us  that  after  one  or  two  days  following 
a  thunderstorm  the  lights  begin  to  flicker  just  a  little  bit, 
noticeable  during  changes  in  loads.  He  states  service  has  been 
all  right  as  long  as  only  one  or  two  lamps  are  used.  When  flat¬ 
irons  or  pump  motors  were  turned  on  the  lights  would  become 
dimmed.  This  condition  would  exist  and  continue  to  get  worse 
for  as  long  as  two  weeks  and  then  finally  their  service  would 
cease  altogether.  During  thunder  showers,  or  for  other  reasons, 
the  fuse  element  itself,  which  is  about  IJ  in.  long  at  the  top  of  the 
cartridge,  opens  and  evidently  carbonizes  the  gap  between  the  fuse 
element  and  the  upper  end  of  the  cartridge.  Fuse  blowing  of 
this  nature  in  practically  all  cases  occurs  with  the  lower  ratings. 

After  such  a  failure  to  operate  properly  the  fiber  fuse- 
holder  tube  just  below  the  upper  contact  is  either  partially 
or  completely  burned  away  by  the  arcing,  as  shown  by 
Fig.  4,  generally  without  even  a  sign  of  expelled  gases 
from  the  lower  end  of  the  tube. 

In  order  to  investigate  thoroughly  the  operating  char¬ 
acteristics  of  the  fuse  cutouts  and  fuse  links  under  such 
conditions  a  simple  test  set-up  was  made.  This  consisted 
of  two  5-kva.,  4,600  to  115/230-volt  transformers,  one 
of  which  was  connected  to  a  230-volt  source  of  supply. 
The  high-voltage  windings  of  the  transformers  were  con¬ 
nected  in  series  through  a  fuse  cutout  and  a  load  of 
lamps  was  connected  to  the  low-voltage  side  of  the  second 
transformer. 

The  improved  fuse  link  shown  in  Fig.  2,  having  the 
small-bore  insulating  tube,  will  interrupt  such  arcs  almost 
instantaneously,  as  proved  repeatedly  in  test  investiga¬ 
tions  and  in  actual  service.  It  functioned  satisfactorily 
at  currents  as  low  as  0.015  amp.  at  4,600  volts  and  0.08 
to  0.12  amp.  at  6,900  volts,  the  arc  being  extinguished 
completely  within  the  small  tube.  Thus,  where  low  cur¬ 
rent  ratings,  1  to  20  amp.,  are  desired  in  expulsion  fuse 
cutouts  the  use  of  fuse  links  of  this  type  insures  that  the 
circuit  will  be  cleared  without  damage  to  the  fuse  holder, 
whether  the  available  current  is  a  few  hundredths  of  an 
ampere  or  equals  the  rated  interrupting  capacity  of  the 
cutout  in  which  it  is  used. 

Fused  links  of  the  higher  current  ratings  (above  20 
amp.)  are  seldom  called  upon  to  operate  with  fractional 
currents  except  when  they  have  been  previously  subjected 
to  the  excessive  heating  produced  by  fault  currents. 


Fig.  4 — Fuse  links  occasionally  burn  holders 
by  arcing  without  interrupting  circuit 
Fractional  currents  create  arcing  after  previous  fault 
current  or  lightning  impulses  have  partially  melted  fuse 
link,  (a)  and  (b)  from  New  England  Division,  N.E.L.A., 
demonstration  ;  (c)  failure  in  service  with  no  sign  of  gas 
expulsion. 

which  causes  the  fusible  metal  in  the  reduced  section  to 
sag.  Such  fractional  current  operation  can  be  eliminated 
by  very  careful  inspection  or  by  always  replacing  all  fuse 
links  of  the  same  rating  which  are  connected  in  series, 
such  as  at  transformer  installations  or  at  individual  sec- 
tionalizing  points,  regardless  of  whether  they  do  or  do 
not  appear  to  be  damaged.  This  practice  is  also  recom¬ 
mended  for  the  small  fuse  links  so  as  to  eliminate  costly 
outages.  When  two  or  more  fuse  links  are  connected 
in  series  for  sectionalizing,  damage  due  to  excessive 
heating  can  be  prevented  by  proper  co-ordination,  as  dis¬ 
cussed  in  the  previous  paper. 

T 

South  African  Operations 
Approaching  1,000,000,000  Kw.-Hr. 

Electrical  operations  in  South  Africa  showed  a  smaller 
recession  in  1931  and  a  larger  recovery  in  1932  than 
some  of  the  world’s  more  highly  industrialized  countries. 
As  reported  by  the  Electricity  Supply  Commission, 
which  operates  plants  aggregating  239,350  kw.,  sales 
of  electrical  energy  have  been  increasing  year  by  year 
with  only  one  setback.  Beginning  with  1926  the  succes¬ 
sive  figures,  in  millions  of  kw.-hr.,  were  161.8,  551.0, 
627.9,  797.0,  889.6,  867.1,  890.7. 

Energy  is  sold  almost  exclusively  at  wholesale.  Less 
than  0.2  per  cent  is  sold  directly  for  domestic  and  light¬ 
ing  use  and  only  6.8  per  cent  for  industrial  and  mining. 
Traction  takes  12.6  per  cent.  Consequently  the  average 
price  received  was  equivalent  to  only  6  mills  per  kilowatt 
hour.  The  average  domestic  rate  was  5.8  cents. 
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Farm  Electrification 
Steadily  NX^inning 

By  GEORGE  W.  KABLE 

Director  National  Rural  Electric  Project,  College  Park,  Md.* 

In  the  past  power  companies  have  placed  limits  on  line 
construction  based  on  the  number  of  prospective  customers 
per  mile.  Careful  cost  records  of  at  least  one  company 
have  shown  that  as  this  company  reached  out  more  aggres¬ 
sively  to  serve  the  less  thickly  settled  districts  the  annual 
kilowatt-hours  sold  per  mile  was  almost  inversely  pro¬ 
portional  to  the  number  of  customers  per  mile.  With 
increasing  use  the  average  rate  per  kilowatt-hour  also 
became  less,  but  even  at  the  lesser  charge  the  revenue  per 
mile  was  $40  greater  with  five  customers  per  mile  than  it 
was  with  nine.  This  is  not  a  brief  for  sparsely  settled 
regions,  but  it  is  an  indication  that  profit  is  available  in 
the  wider  spaces  if  sought  for  and  accompanied  by  aggres¬ 
sive  action. 

The  past  year  has  seen  a  considerable  development  in 
electric  soil  heating.  Many  plant  growers  have  decided  to 
buy  their  soil  heaters  in  electrical  form  by  the  linear  foot 
instead  of  measured  by  the  cubic  yard  or  ton.  Five  manu¬ 
facturers  disposed  of  330,000  ft.  of  soil  heating  cable  be¬ 
tween  May  1,  1932,  and  May  1,  1933.  This  is  sufficient 
cable  for  5,50P  6x6-ft.  hotbeds.  Approximately  2,000 
thermostats  were  sold  to  control  the  heating  of  these 
beds.  This  is  the  beginning  of  what  promises  to  be  a 
very  popular  use  for  electricity  by  urban  gardeners  as 
well  as  by  commercial  and  farm  growers  of  plants. 

Three  manufacturers  are  now  offering  a  new  type  of 
controlled  steam  sterilizer  for  dairy  utensils  which  insures 
consistently  good  sterilization  day  after  day  with  a  rela¬ 
tively  small  connected  wattage  and  low  power  consump¬ 
tion.  A  new  type  of  latent  steam  boiler  has  also  been  de¬ 
veloped  for  dairy  use.  It  consists  essentially  of  a  well- 
insulated  electric  water  heater  from  which  quantities  of 
live  steam  can  be  drawn  after  a  period  of  automatic  heat 
accumulation.  The  boiler  will  provide  both  superheated 
water  and  steam  and  is  particularly  adapted  to  regions 
where  flat  rates  for  water  heating  are  in  vogue.  The  equip¬ 
ment  was  given  its  start  by  the  Pacific  Power  &  Light 
Company  and  the  units  are  offered  for  sale  by  a  number  of 
manufacturers  both  East  and  West. 

Two  new  developments  in  wiring  should  interest  the 
agricultural  engineer.  One  is  the  approval  last  March  by 
the  National  Fire  Protection  Association  (the  body  which 
drafts  the  National  Electrical  Code)  of  non-metallic 
sheath  cable  for  farm  use.  This  type  of  cable  has  found 
considerable  favor  for  use  in  barns  and  poultry  houses. 
It  is  flexible  and  may  be  easily  attached  to  timbers  with 
straps.  It  has  an  added  margin  of  safety  against  current 
leakage  injurious  to  animals  and  it  seems  to  be  durable 
and  to  stand  moisture  well.  In  the  past  it  had  been  officially 
excluded  from  use  in  all  except  “continuously  dry  loca¬ 
tions.” 

idle  other  development  is  the  test  installations  in  several 
sections  of  the  country  of  concentric,  bare  neutral  wire. 
Tin  s  wire  has  one  conductor  surrounding  the  other,  within 
a  kad  sheath,  the  assembly  being  about  the  diameter  of  a 

*llxcerpts  from  paper  at  annual  meeting  of  the  American  Soci¬ 
ety  of  Agricultural  Engineers. 


lead  pencil.  Special  universal  outlet  boxes  aid  in  simplify¬ 
ing  its  installation.  The  outer  sheath  of  the  cable  is  itself 
a  part  of  the  neutral  conductor  and  hence  all  connected 
metal  parts  of  the  system  are  grounded.  A  feature  of 
particular  interest  for  farm  installations  is  the  ease  with 
which  this  wire  can  be  installed  in  old  buildings.  It  need 
not  be  insulated  from  anything  and  it  may  be  poked  and 
fished  through  holes  and  hidden  in  corners  where  other 
wire  could  not  find  space.  When  and  if  approved  for 
farm  use,  it  should  help  materially  in  breaking  down  one 
of  the  barriers  to  rural  electrification — the  cost  of  ade¬ 
quate  wiring. 

There  is  probably  no  more  complex  industry  of  large 
proportions  in  which  electrical  energy  might  be  used  for 
such  a  wide  variety  of  purposes  than  agriculture.  It  in¬ 
cludes  the  whole  realm  of  plant  growth  with  its  need  for 
mechanical  manipulation  of  the  soil,  for  stimuli  in  the  form 
of  light,  heat  and  moisture  and  in  release  of  plant  food. 
It  includes  animal  production  with  its  problerns  of  air 
conditioning,  feed  preparation,  health  and  the  care  and 
storage  of  animal  products.  The  one  problem  of  control  of 
crop  pests,  in  which  electricity  has  made  some  progress, 
involves  a  possible  saving  of  several  billions  of  dollars  of 
crop  damage. 

With  the  reduction  of  farm  prices  and  farm  incomes  and 
the  disappearance  of  bank  balances  has  also  come  a  chang¬ 
ing  conception  of  farming.  In  place  of  measuring  all 
returns  in  terms  of  money  profits,  more  attention  is  being 
given  to  other  remunerations  of  farm  life.  These  include 
electricity,  not  merely  to  the  radios  and  electric  fans,  but 
those  methods  of  doing  work  which  eliminate  drudgery 
and  add  pleasure  to  the  task. 

Utility  and  manufacturing  executive  interest  is  not  as 
keen  on  rural  business  as  on  railway  electrification  or  the 
urban  domestic  load  and  this  in  spite  of  an  enormous 
potential  load.  Some  of  the  parts  of  a  big  rural  elec¬ 
trification  development  have  been  made,  but  so  far  they 
have  not  been  effectively  put  together. 

T 

For  Uniform  Treatment  of 
Private  and  Municipal  Utilities 

Through  a  full-page  advertisement  in  an  issue  of  the 
Kansas  City  Star  the  Kansas  City  Power  &  Light  Com¬ 
pany  recently  sought  public  supjxirt  of  equality  of  treat¬ 
ment  of  all  utilities,  whether  municipal  or  privately 
owned. 

In  part  the  advertisement  says : 

City-owned  public  utilities,  however,  pay  no  taxes,  they  con¬ 
tribute  nothing  to  the  support  of  schools,  to  the  city,  to  the 
county,  to  the  state  or  to  the  national  government.  Therefore 
a  state  or  nation  with  municipally  owned  utilities  must  have  a 
higher  tax  rate  than  one  which  has  utilities  which  pay  taxes. 

When  the  government  recently  levied  a  3  per  cent  tax  on  the 
gross  income  of  utilities  for  federal  purposes,  that  tax  applied 
only  to  privately  owned  corporations  operating  public  utilities, 
and  it  exempted  all  municipally  owned  utilities,  thereby  trans¬ 
ferring  the  burden  from  city-owned  utilities  to  all  citizens  of 
state  and  nation. 

Also  the  NRA  code  establishing  hours  and  wages  applied  only 
to  private  corporations  operating  utilities  and  exempted  munici¬ 
pally  owned  utilities. 

This  is  not  equality,  nor  is  it  equal  opportunity.  Do  not  mis¬ 
understand — we  do  not  complain.  We  are  willing  to  support  the 
national  government  and  the  state  government  to  the  limit  of  our 
ability,  but  we  think,  in  fairness,  municipally  owned  utilities 
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should  be  requirel  to  support  equally  and  proportionately  not  only 
the  national  government  but  also  the  state,  the  county,  the  city 
and  the  public  school  system. 

The  state  may  even  levy  a  tax  on  gross  receipts,  but  municipally 
owned  utilities  throughout  the  state  should  bear  their  proportion¬ 
ate  share  of  such  burden.  It  is  unfair  to  tax  the  part  of  the 
people  who  use  our  service  and  then  require  them  to  help  pay  the 
tax  evaded  by  the  municipal  utilities. 

In  the  state  of  Missouri  more  than  $100,000,000  is  invested  in 
municipally  owned  utilities  which  pay  no  taxes.  If  this  property 
were  on  the  tax  rolls  the  taxes  of  every  other  citizen  would  be 
proportionately  lower. 

Municipal  plants  should  be  incorporated  under  the  laws  of  the 
state  in  which  the  city  is  located;  should  be  subjected  to  the 
regulation  of  the  Public  Service  Commission  of  that  state  the 
same  as  private  utility  corporations,  and  should,  after  payment  of 
all  taxes,  pay  to  the  city  a  fair  return  on  the  value  of  the  property. 

Following  these  and  other  statements  was  a  blank 
coupon  for  readers  to  fill  in  if  they  favor  tax  equality, 
and  pledging  them  to  vote  against  any  candidate  for 
public  office  who  is  known  to  be  opposed  to  such  a  law. 

T 

READERS*  FORUM 


No  Economy  in  Reduced  Street  Lighting 

To  the  Editor  of  the  Ei.ectrical  World; 

During  the  past  two  of  three  years  one  of  the  major 
activities  of  the  Illuminating  Engineering  Society  com- 
mirtec  on  street  lighting  has  been  a  comprehensive  study 
of  the  economic  value  of  adequate  street  illumination. 
The  detailed  results  of  these  studies  have  been  presented 
at  the  last  two  conventions  of  the  society  in  the  papers  by 
Professor  Caldwell  in  1932  and  by  Mr.  Simpson*  this 
year. 

It  seems  to  the  committee  that  these  complete  reports 
should  be  supplemented  by  a  brief  statement  summariz¬ 
ing  the  conclusions  wdiich  the  committee  has  reached 
after  making  these  studies.  This  statement  reads  as 
follows : 

A  conclusive  study  of  nation-wide  data  on  the  relation  between 
street  lighting  and  traffic  accidents  establishes  the  fact  that  there 
are  substantially  no  cases  in  which  a  city  can  actually  save  money 
by  reducing  street-lighting  service. 

There  are  substantially  no  cases  in  which  shortening  the  hours 
of  service  or  discontinuing  some  of  the  street  lamps  or  reducing 
the  lamp  size  will  result  in  true  economies. 

Such  reductions  in  service  are  usually  accompanied  by  increases 
in  street  accidents  and  crime,  involving  economic  loss  greatly  in 
excess  of  the  apparent  saving  in  municipal  expenditure. 

KIRK  M.  REID, 

I.E.S.  Committee  on  Street  Lighting.  Secretary. 

T 

Preventing  Cable  Corrosion 

To  the  Editor  of  the  Electrical  World:  ' 

I  was  interested  to  note  the  reference  to  cable  cor¬ 
rosion  in  your  issue  of  August  26,  showing  that  in  1931 
the  number  of  cable  failures  from  corrosion  of  the  lead 
sheath  was  more  than  15  per  cent  of  the  total,  and  in 
1932  this  had  increased  to  more  than  20  per  cent.  In  view 
of  this,  it  may  be  of  interest  to  those  undertakings  that 

*See  Electrical  World,  September  9,  1933,  page  344. 


are  having  trouble  from  corrosion  to  learn  that  in  Great 
Britain  there  is  a  definite  remedy  for  this  trouble. 

The  method  is  to  protect  the  lead-covered  cables  by 
sheathing  them  with  “Pernax,”  which  is  extruded  over 
the  lead  in  an  ordinary  forcing  machine.  This  method  is 
now  specified  by  the  British  Post  Office,  under  its  name 
of  “Pernax,”  for  sheathing  the  underground  telephone 
cables  where  laid  in  places  which  have  a  dangerous  repu¬ 
tation  for  rapid  corrosion. 

I  think  I  need  not  speak  of  other  “Pernax”  sheathed 
cables  used  by  power  undertakings,  in  view  of  this  fairly 
definite  approval  by  such  an  important  government  de¬ 
partment.  Suffice  it  to  say  that  no  cases  of  failure  have 
occurred,  even  in  the  worst  positions  where  no  less  than 
three  separate  lots  of  cables  had  been  used  one  after  the 
other  during  a  total  period  of  fourteen  months,  and  un¬ 
der  these  conditions  “Pernax”  protected  cables  have  been 
used  for  nearly  two  years  without  the  slightest  sign  of 
deterioration,  ^though  tested  between  lead  and  earth  at 
regular  intervals. 

After  studying  all  the  literature  on  the  subject,  includ¬ 
ing  F.  N.  Speller’s  volume  on  corrosion,  probably  the 
most  complete  book  in  existence  on  this  matter,  I  fail  to 
find  any  method  of  prevention  which  is  so  simple  and 
efficient  as  this  “Pernax”  sheathing. 


Croydon  Cable  Works,  Ltd., 
Croydon,  England. 


J.  H.  C.  BROOKING, 

Managing  Director. 


V 


Basis  for  Justifying 
Economy  of  Modernization 

To  the  Editor  of  the  Electrical  World: 

I  was  interested  in  the  editorial  in  the  October  7,  1933, 
issue  of  the  Electrical  World  entitled  “The  Engi¬ 
neers’  Dilemma”  and  would  like  to  comment  on  the  last 
paragraph. 

To  postpone  rehabilitation  which  shows  marked  ad¬ 
vantages  is,  of  course,  to  be  condemned.  How^ever,  I 
think  it  important  for  engineers  to  consider  carefully 
in  their  rehabilitation  work  that  the  advantages  are 
really  “marked.”  It  must  be  remembered  that  when 
apparatus  is  installed  or  a  line  extension  is  made  a  cer¬ 
tain  useful  life  is  presupposed,  let  us  say  twenty  years. 
Should  the  apparatus  or  line  be  retired  at  the  end  of  ten 
years,  that  which  replaces  it  must  not  only  bear  its  own 
carrying  charges  but  also  amortize  the  unexpired  life  of 
that  which  is  replaced  and  leave  a  substantial  margin. 
This  emphasizes  the  desirability  of  most  carefully  scru¬ 
tinizing  any  retirement  to  be  assured,  first,  that  the 
equipment  is  either  worn  out  and  further  rqiairs  would 
be  costly,  and,  second,  that  the  gain  to  be  realized  by 
replacing  it  with  newer  equipment  must  be  “marked” 
enough  to  well  justify  the  expenditure. 

Utility  engineers  have  long  been  impressed  with  the 
desirability  of  keeping  capital  investment  to  a  minimum 
consistent  with  rendering  safe,  satisfactory  and  economi¬ 
cal  service.  The  depression  has  emphasized  this.  The  slo¬ 
gan  of  “More  capacity  per  dollar  invested”  is  an  apt  one. 
I  believe  a  companion  slogan  might  well  be:  “Prolong 
the  life  of  existing  plant  as  much  as  is  economically  ai  fl 
safely  possible.” 

R.  A.  HENTZ, 

Philadelphia  Electric  Company.  Electrical  Engineer 
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BOOK  REVIEWS 

Direct  and  Alternating  Currents 
Theory  and  Machinery 

By  E.  A.  Loew.  Published  by  the  McGraw-Hill  Book  Com¬ 
pany,  330  West  42d  Street,  New  York,  N.  Y.  656  pages,  illus¬ 
trated.  Price,  $4.50. 

A  text  introductory  to  the  rudiments  of  d.c.  and  a.c. 
In  keeping  with  the  traditional  handling  of  these  fields. 
Professor  Loew  has  struck  a  fine  balance  between  funda¬ 
mental  theory  and  detailed  performance  data  and  de¬ 
scription.  In  keeping  with  the  exodus  out  of  specialization 
in  education  one  appreciates  the  extent  to  which  he  has 
gone  in  showing  the  unity  of  the  fundamentals  of  both 
a.c.  and  d.c.  and  wishes  he  had  gone  even  further  to  cor¬ 
relate  them  with  physics,  mechanics  and  thermody¬ 
namics.  The  book  is  essentially  non-mathematical  and 
therefore  should  prove  suitable  for  beginners  and  self- 
help  students. 

Analysis  of  1933  Revision 
of  National  Electrical  Code 

Compiled  by  Arthur  L.  Abbott.  Published  by  National  Elec¬ 
trical  Manufacturers  Association,  New  York  (Publication  No. 
33-19).  113  pages.  Price,  10  cents. 

Changes  in  the  1933  code  will  be  found  to  be  extensive. 
This  advance  interpretation  of  the  meaning  of  the  changes 
will  prove  most  helpful  in  speeding  up  the  assimilation  of 
the  code  and  thus  secure  the  early  adoption  of  its  new 
standards.  This  new  edition  of  the  analysis  does  again 
what  the  15,(X)0  copies  of  the  previous  editions  did  to 
show  somewhat  why  the  changes  were  made,  but  more 
especially  what  they  signify  in  practical  wiring. 

Experimental  Electrical  Engineering 
and  Manual  for  Electrical  Testing 

By  V.  Karapetoff.  Published  by  John  Wiley  &  Sons,  Inc.,  60 
Broadway,  Brooklyn,  N.  Y.  Vol.  1,  Fourth  edition,  781  pages, 
illustrated.  Price,  $6. 

This  well-known  testing  manual  has  been  completely 
rewritten  and  revised  by  Professor  Dennison.  Some 
material  has  been  omitted  and  all  the  chapters  have  been 
revised  and  supplemented.  The  new  edition  is  a  valu¬ 
able  revision  of  one  of  the  best  laboratory  tests  available 
for  colleges. 

• 

Principles  and  Practice  of  Electrical  Engineering 

By  Alexander  Gray.  Published  by  the  McGraw-Hill  Book 
Company,  Inc.,  330  West  42d  Street,  New  York.  Fourth  edition, 
538  pages,  illustrated.  Price,  $4. 

This  well-known  text  has  been  revised  and  rewritten 
by  Prof.  G.  A.  Wallace  of  McGill  University.  The 
original  text  constitutes  approximately  50  per  cent  of 
the  new  book.  The  first  five  chapters  have  been  com¬ 
pletely  rewritten  and  expanded.  The  value  of  this  text 
is  attested  by  its  popularity  and  its  use  in  many 
institutions. 


A.S.T.M.  Manual  on  Presentation  of  Data 

Published  by  American  Society  for  Testing  Materials,  Phila¬ 
delphia.  45  pages.  Price,  50  cents. 

Quite  distinct  from  the  probability  of  error  in  meas¬ 
urement  is  the  application  of  mathematical  analysis  to 
experimental  data  to  ascertain  the  most  effective  way  of 
condensing  and  presenting  them.  In  this  way  the  com¬ 
mittee  of  statisco-engineers  has  correlated  the  form  of 
presentation  of  data  with  the  uses  to  which  they  are  to 
be  put.  Critical  comment  is  made  on  the  relative  effec¬ 
tiveness  of  bar,  polygon  and  histogram  types  of  graphs. 
This  pamphlet  should  help  toward  getting  quantitative 
facts  presented  intelligently,  consistently  and  effectively. 

Liquid  Dielectrics 

By  Dr.  Andreas  Gemant.  Published  by  John  Wiley  &  Sons, 
Inc.,  440  Fifth  Avenue,  New  York,  N.  Y.  184  pages,  illustrated. 
Price,  $3  plus  postage. 

This  is  a  translation  by  Professor  Karapetoff  and 
admirably  surveys  the  theory  of  liquid  dielectrics  and 
their  properties  as  insulators.  Liquid  dielectrics  are 
becoming  very  important  to  engineers.  The  theory  and 
practice  are  not  complete  as  the  liquids  show  many 
departures  from  classical  laws.  The  work  deals  with  the 
essential  properties  of  liquids  and  then  stresses  dielectric 
theory  as  applied  to  liquids.  Gas  absorption,  colloidal 
structure,  oxidation,  conductivity,  losses,  ionization, 
motion  phenomena  and  breakdown  are  typical  topics. 
Practical  applications  of  liquid  dielectrics  are  given  also 
to  afford  a  very  complete  presentation  of  this  subject 
for  engineers. 

« 

Air  Conditioning 

By  James  A.  Moyer  and  Raymond  U.  Fittz.  Published  by 
McGraw-Hill  Book  Company,  330  West  42d  Street,  New  York, 
N.  Y.  384  pages,  illustrated.  Price,  $4. 

Quite  wisely  the  book  starts  with  the  thermodynamic, 
psychrometric  and  physiological  rudiments  of  comfort 
conditioning,  including  the  functions  of  ventilation  and 
cleaning.  Here  and  subsequently  ample  authenticated 
data  and  statistics  are  inserted  in  connection  with  the 
quantitative  factors  leading  up  to  the  establishment  of  a 
“comfort  zone.”  The  equipments  for  cleaning  and  cool¬ 
ing  are  detailed  and  numerical  examples  of  their  applica¬ 
tion  included  frequently. 

The  technique  of  refrigeration  for  air  conditioning  is 
analyzed  and  the  properties  of  the  typical  refrigerants 
given  in  considerable  detail.  Devices  for  temperature 
and  humidity  control  follow,  with  especial  emphasis  on 
the  proper  design  of  the  control  systems.  Final  chapters 
give  practical  numerical  examples  of  designed  air  condi¬ 
tioning  for  offices,  theaters,  restaurants,  homes,  indus¬ 
trial  applications  in  food  and  textile  plants,  and  railroad 
cars.  Reversed  refrigeration  for  heating  commands  the 
closing  chapter,  which  is  followed  by  tabular  data  about 
water,  air,  gases  and  refrigerants. 

As  much  a  handbook  as  a  textbook  of  practice  this 
book  appears  to  be  just  what  the  competent  mechanical  or 
electrical  engineer  needs  to  start  him  on  the  road  to  pro¬ 
ficiency  in  the  newly  alluring  art  of  air  conditioning.  The 
subject  is  so  systematically  developed  that  the  reader 
never  gets  the  chaotic  picture  that  comes  from  merely 
following  current  trade  literature. 
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Men  of  the  Industry 


J.  H.  Hill  has  been  appointed  gen¬ 
eral  manager  of  the  Arkansas-Missouri 
Power  Company  to  succeed  O.  P.  Moss, 
resigned. 

Owen  D.  Young,  chairman  of  the 
board  of  directors  of  the  General  Elec¬ 
tric  Company,  was  made  the  recipient 
of  the  honorary  degree  of  doctor  of 
laws  by  Queen’s  University,  Kingston, 
Ont.  The  citation  said,  in  part:  “We 
hold  him  as  one  who  has  set  a  high 
standard  of  public  service  in  industry, 
in  international  relations  and  also  in 
his  devotion  to  the  cause  of  education.” 
• 

F.  Carter  Womack,  formerly  identi¬ 
fied  with  the  Virginia  Electric  &  Power 
Company,  Richmond,  has  been  named 
vice-president  of  the  Mesilla  Valley 
Electric  Company,  Las  Cruces,  N.  M., 
to  succeed  C.  P.  Spellman,  who  has  as¬ 
sumed  new  duties  with  the  Richmond 
utility.  Mr.  Womack  has  spent  many 
years  with  the  Virginia  Electric  & 
Power  company. 

• 

Edward  S.  Mansfield,  formerly 
head  of  the  educational  department  of 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  and  long  identified  with 
the  executive  interests  of  the  company 
in  various  capacities,  has  joined  the 
sales  organization  of  the  Lawton  Engi¬ 
neering  Corporation,  Boston,  distributor 
of  General  Electric  oil  furnaces  and  air- 
conditioning  equipment. 

• 

Claude  C.  Brown,  gas  and  electric 
engineer  for  the  California  Railroad 
Commission,  has  been  promoted  to  chief 
engineer  of  that  body  to  succeed  A.  G. 
Mott,  who  has  held  the  position  many 
years.  Mr.  Mott,  who  is  a  national 
authority  on  regulatory  proceedings, 
leaves  the  state  railroad  commission  to 
assume  the  larger  responsibility  of  valu¬ 
ation  expert  for  the  State  Board  of 
Equalization.  J.  E.  McCaffery,  as¬ 
sistant  engineer  for  the  state  railroad 
commission  with  headquarters  in  Los 
Angeles,  will  succeed  Mr.  Brown  as 
gas  and  electric  engineer  for  the  com¬ 
mission. 

• 

C.  P.  Spellman,  vice-president  of  the 
Mesilla  Valley  Electric  Company,  Las 
Cruces,  N.  M.,  for  the  past  three  years, 
has  assumed  new  duties  with  the  Vir¬ 
ginia  Electric  &  Power  Company  with 
headquarters  in  Richmond.  Mr.  Spell¬ 
man  has  spent  many  years  with  the 
Stone  &  Webster  interests.  He  first 
engaged  in  public  utility  work  with  the 
New  England  Telephone  &  Telegraph 
Company  at  Springfield,  Mass.  Enter¬ 
ing  the  Stone  &  Webster  organization  in 


1917  he  was  sent  to  the  Cape  Breton 
Electric  Company  in  Nova  Scotia.  After 
the  war  he  became  identified  with  the 
Lowell  Electric  Light  Corporation,  but 
subsequently  transferred  his  interests  to 
Texas  as  distribution  engineer  with  the 
El  Paso  Electric  Company.  He  held 
various  positions  with  the  El  Paso  utility 
before  going  to  New  Mexico  in  1930. 

T 

OBITUARY 

Herbert  H.  Dewey,  vice-president  of 
the  International  General  Electric  Com¬ 
pany,  Inc.,  died  at  his  home  in  Schenec¬ 
tady  October  25,  after  a  short  illness. 
Graduated  from  St.  Lawrence  Uni¬ 
versity  in  1904,  Mr.  Dewey  joined  the 
General  Electric  Company  in  1907  as  a 
student  engineer.  Two  years  later  he 
was  assigned  to  the  power  and  trans¬ 
mission  section  of  the  power  and  mining 
department  and  had  charge  of  the  sec¬ 
tion  from  1916  to  1921.  He  was  then 


Electrically  Operated 
Check  Valve 

The  Westinghouse  fluid  valve,  which  is 
an  electrically  operated  check  valve  for 
handling  compressed  air  and  liquid 
mediums,  has  been  announced  by  the 
Westinghouse  Electric  &  Manufacturing 
Company.  It  is  capable  of  handling 
both  small  and  large  volumes  of  com¬ 
pressed  air  and  other  mediums  such  as 
gasoline,  water,  oil  and  gas. 

The  fluid  valve  may  be  used  for  some 
of  the  following  applications:  Whistle 
valve,  which  may  be  connected  in  a 
steam  or  air  line  immediately  in  front 
of  the  whistle;  energizing  the  coil 
through  a  push  button  will  allow  the 
steam  or  air  to  pass  through  the  valve, 
operating  the  whistle;  the  valve  can  be 
inserted  in  oil  or  gasoline  lines,  etc. 

T 

Royal  cartridge  fuses  with  insulated 
handles  which  make  it  easy  to  remove 
blown  fuses  and  greatly  reduce  the 
chance  of  shock  have  been  announced 
by  the  Royal  Electric  Company,  Avon, 
Mass.  The  handle  is  fastened  around 
the  fuse  and  turns  freely,  thereby  mak¬ 
ing  it  possible  to  insert  and  remove  the 
fuse  at  any  angle.  The  fuse  can  be 
easily  snapped  in  and  taken  out  of  a 


named  assistant  engineer  of  the  central 
station  department  when  in  1921  the 
power  and  mining  and  the  lighting  de¬ 
partments  were  consolidated  under  the 
name  of  the  central  station  engineering 
department.  In  1927  and  again  in  1928 
he  went  to  U.S.S.R.  for  the  company 
and  in  December,  1928,  was  appointed 
vice-president  of  the  International  Gen¬ 
eral  Electric  Company,  with  super¬ 
vision  of  all  interests  of  the  company  in 
connection  with  U.S.S.R.  business.  Long 
considered  a  specialist  on  public  utility 
engineering  development,  Mr.  Dewey 
was  called  upon  on  several  occasions  to 
travel  extensively  in  the  interests  of  the 
company. 

Micajah  P.  Clough,  president  of 
the  Lynn  Gas  &  Electric  Company  for 
the  past  seven  years,  died  at  his  home 
in  Lynn,  Mass.,  October  27  at  the  age 
of  84.  He  had  been  connected  with 
the  Lynn  company  for  the  past  51  years 
and  was  associated  with  the  late  Charles 
A.  Coffin  of  the  General  Electric  Com¬ 
pany  in  the  leather  industry  prior  to 
entering  the  public  utility  field.  At  one 
time  he  was  treasurer  of  the  Gloucester 
Electric  Company  and  for  many  years 
had  been  active  in  banking  circles  in 
Boston  and  Lynn,  holding  a  number  of 
important  directorships. 


block.  The  fuses  are  approved  by 
Underwriters’  Laboratories  and  are 
N.E.C.  standard. 

A  PHOTOFLASH  LAMP  that  gives  more 
light  for  its  size  and  is  designed  es¬ 
pecially  for  amateur  use  has  been  an¬ 
nounced  by  the  General  Electric  Com¬ 
pany.  Although  its  bulb  size  is  only 
that  of  an  ordinary  40-watt  lamp,  this 
lamp  has  a  peak  light  output  of  2,500,- 
000  lumens.  The  bulb  contains  a  quan¬ 
tity  of  extremely  fine  aluminum  foil 
crumpled  around  a  1.5-volt  filament. 
The  remainder  of  the  bulb  interior  is 
filled  with  pure  oxygen,  and  it  is  the 
rapid  oxidation  of  the  foil  which  causes 
the  tremendous  light  output. 

• 

Capacitor-start,  single-phase  mo¬ 
tors  have  been  announced  by  the 
Louis  Allis  Company,  Milwaukee,  Wis., 
two  outstanding  features  of  which  are 
the  built-in  capacitor  and  the  automatic 
cut-out  switch.  The  capacitor  is  ex¬ 
tremely  rugged  and  durable,  of  the  coil- 
wound  type  without  any  sharp  turns. 
The  centrifugal  cut-out  switch  is  a  time- 
tested  and  proved  dependable  device 
which  cuts  out  the  capacitor  at  exactl} 
the  right  speed  and  is  in  no  way  af¬ 
fected  by  voltage  variation  or  starting 
load  variations. 


New  Equipment  Available 
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